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(57)Abstract: 

-PROBtEM-TO-BE-S0bVED:-To-obtam~a-new- 



Jl 



sulfonyldiazomethane compound excellent in solubility, / \W \ 

preservation stability and coatability and useful for a ' * ,FsojX^^X*\°~ R * ) m 
photic acid generating agent suitable for a chemical 
amplification-type resist material excellent especially in 
resolution and pattern profile shape and hardly causing 
foreign matter after development and delamination. 

SOLUTION: This new compound is represented by C\ sn 

formula I [R1 is a (substituted) 1-1 0C alkyl or a 1>D * 
(substituted) 6-1 4C aryl; R2 is a 1-6C alkyl; G is S02 or 
CO; R3 is a (substituted) 1-1 0C alkyl or a (substituted) 

6-1 4C aryl; p is 0 to 4; q is 1 to 5; 1<p+q<5; n is 1 or 2; ***** r 

m is 0 or 1; n+m=2] f e.g. bis(4- ' 

methylsulfonyloxyphenylsulfonyDdiazomethane. The 

compound of formula I is obtained by employing a (R * 

compound of formula II and a compound of formula III (X / \ 1 \ 

is a halogen) as starting substances and diazotizing a T^* h ff 

compound of formula IV, obtained via an intermediate 

compound, with p-toluenesulfonyl azide, p- 

dodecylbenzenesulfonyl azide or the like under a basic condition. 
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^h + y7x-Mj^zJW y7^^>, (4-x 
^ >x;U7^x;u^-^^^ x -;i / x;i/7iNx;u) (;*5^u# 
;u#x;i/) y77^^>, (4-x*>x;i/*x;u*-* 

3l-)\,7,)\,t£zl)\,) (t e r t - j|^x 
J» iS7*/*?> % (4 -x^>x;y*x;u^s/:7x 
x;ux;U*x;u) (>>// o^+f/^^xjto ^J7V 
*$>s (4-x^>x;u^x;i,^^>.7 J1 -j|,x;u^ 
x;p) ('Ovr-nw y7y/^.x (4-x*>x;k 
*x;^^:7xx;ux;u*x;u) (p - >;ux>^?;u 
j<? #x;io y7 4 /^^>, (4-x^>x;u*x;i^=^> 

7x-jl,XJ^-^) (2, 4-y7f^7x-j^J|, 

tfxjio y7^^x (4-x*>x;u*x;i^*>, 
7x-J[,x^*zjI,) (4 - t e r t -^l/7x-;P 

iS7V*$>. (4 -x^>x;u^x;u?j- 

*~>:7xx;ux>/l,*x;i,) (4- l e r t -^N + y7 

(4- (n-y^> 

i?T^*?>. (4- {xx-~?f?>X)\,*-)V 
7xrjUi^r« (ter t-^jl, 
40 fcW y77^X (4- (n-:/*>x;U*x;U 

7x-^xwrjw. 0>^o^4^>;u#;u# 
x;u) z/7V*Z>, (4- (n -^^>x;u^x;u^- 
"7xxjux;u^x;p) (^>y<;u) ity*/*? 
>* (4- (n -y^>x^^x;u^^s/) 7xr;u 

(4~ (n-^^>x;U^x;i,^-^x) 7xZjl,XW 
(2, 4-y^fJI,7x-WW-j! / ) v?T^/ 
(4- (n -y^>X^^x;U^-^^» 7x' 
;UX;U7^x;i.) (4-ler t -^jI/7x-J^J« 

5^ V7^*$>. (4- (n-y*>x;u*x;u* 



(10) 
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+ 7 3L-)l'7>)V*-)l') (4-tert-yh + -> 
[0 0 4 8] XIZ. *$£WO-f&iS. (1) -pTF^tl-Sfk 
[0 0 4 9] #S89i®-fl8:5£ (i) T-S£n&X;U*- 

xgg. x*->-?-u— y-. r tft. -»*n f*b>aMt 
j&S; (1) T5r£n-5X^*:rj^7*/;*$'>fct, 

w««ttTB©a k> t * 

<1> (A) *«igfl| 

(C) ±E-«5S (1) -C*sn«**t«IBH«ttJ:t)« 

*$toctft»«t-r*fb*iiMi#^fiU'5?x htm 

<2>SIC 

(D) *»*Ba»fcJ:t)K**4-r*±B-«iC (1) 

«ft<03t&5S£»i&^tf c<»:S:i#»<h-r-2>< 1 >b«<z> 

<3>JSK 

(e) K©fpfflTf7Ju*';3gnk«c»-r**»tt*«*fk 

t5^13, OOOISlTOffc^ft 
mct^@i<i:t5<l>, < 2 >Ett0fl:¥*IMI 
tfi'aU'S'X h*W 30 
<4>Il; 
(F) ttSttflSftXft 

£^tr c t twm tr z> < 1 >~< 3 >mm<D<t^mt% 
#vm\si?7. htm 

<5>HK 

(g) Gmmmmw 

&$ts c: t tf s < 1 >~< 4 >fi*©ft;*ii« 

<6> (A) #«jgSH 
(H) 7JU*'JpI^«.^)1§ 40 

(i) Wi<»ftm\z&*)te&m&*mi&-tz>m&mm 

(C) ±B— ft* (1) T*Sft*ft«t«HMt£J:9» 

**tsz.t*¥tmt.-t*{ti*m**i3m\' ; !?7> htm 

<7>|?{C±B (D) f&ft&-£tS£.iz£ftmt-?Z><6 

<8>JCJ:E (F) «»edt»Ctft»«i-r*<6 
>, <7>B«wffc^*94i^^UyX htm 
<9>IEtc 

(J) ^12, 5 0 0KTro7AA'J5IgM^ 50 



^2 0 0 1 - 5 5 3 7 3 

£*trci*4*«£r*<6>~<8>B*<&fb¥*« 
tCTttftH. BIT. »«c#j«»c-3*B«s-rs. 

[0 0 5 0] (A) J«»©#«*ffl<tUTtt. BMB:/^ 

->:/7-;k ptT-Ji/XT-^-y h>. ^n^SJky h>, 

f;u. 7-fehi*&x^;k *J7-th>7)Vn—)V. 
fcf>K*f;k e;i-f>iifjk 7"ati/>^ij3- 
;kEy ^f;n- 7-Jk 7ot:i'>^ja-M>'if 
;kx— 7;k yatfi/>yij3-^t/^f;n-f^ 

— 7Jk if u >y u 3 - ji/t / if;n-f;k v*x 

n— JU^E /IfiH-f Jk 3 -/f JU- 3 h*-> 

->h\ r7fD7^hx ^'□bfu->^U3-;uyf ;p 
x— 7-;k7-fe7— k eu>yu n-jpx^^x— 
x;V7-fe7— K ybtfu>yj n— JU^a tTJUX— t- 
;U7-fe7— -h. ag^fJk fLSxf JK ?L®7"atf 
Jk 7 h7^f U>X;U*>«?##tf 6.n^>*i. Z.i\\z 

|/>£"J n-;k7;U*Jkx-7;k7-fc7- K ¥L&7;P 

*;nxf^-e*5. cne.(7>it^J«maTt>2aw± 

i/'J 3-J|,7JU^^X-7;U7-tr7- h L%im.7)V*fr 
XX7JUT-*-?). ±ByatfU>^U3-Jl/7;U 
*;ux-7;U7-t:7- h«7;u+JUS«^^Sc i~4© 
fctf>. (SajAtf *7JUg. X7JUS. T'Dfc^gtgA^tf' 

<=>n.5#. +T-fcy7;us. x7^s*^?3i-c*-5. * 

7c. :©7d eu>-y«J r3-JU7JI/+;UX— 7JU7-fe7 
-H:ttl, 2Bi«;<!:l, 3SM*^f), EMS 

[0 0 5 1] Sfe. ±BW?LS7il/^;UxX7JK07;W 
1 ~4c7>fcco, 0)j;U;f*7;k*. x7^ 

[0 0 5 2] fg^tLT-Zae^yUn-;^^*^ 
x-7;U7ir7- hSr^lm-r-S^tcH. ^itSOClttLT 

X7;p^^*j-r-5isfc(±. £fg#j»;:2*LT5 omm%&> 

7^^;UX-7;U7-fe7- h <k?L^7;U^^XX.7JI/W 
Sll:3itlT5 0li%«±T*5Ci:A!!(fiLv>. COT 
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X-fA7tr- h£6 0-9 511%, ¥L^7;U*jU 

ixfj^ 5-4 ommxnm&t-tzcttfttTZL 
[0053] as7;^ji/xxfM'>a^tiS)!itt^ 

[0 0 5 4] (B). A»a>n4)»m:T!7)Ul3t)1LmmiZ 

[0 0 5 5] ±8B<07xy-;nt*KS2i^/Xtt*;u 
^;l/^^U>, 4-h Kn*->3 -*^;Ux^U->, * 

[0056] miz7)\,xommm'^<Dmm&&mmzig l 

T£i*fct>«fc'3&SI^T, ±ffi<7>:i-y h coffin X:P 

jijjUxxt*. t KD+^xfi/>©**siin«f, ■ 

-rn<Dt>o"et>j:^. i -r 8 ©.aa 

»«ttxttiitt<D7Ji/*;us, 7'j 7 ;n^^f 

[0 0 5 7] 7;U*UflI»tt#UT-Oflf(*£lTK:«r 

r*»*tt*«*ft-rs»m<z>iR»Rtx (h> ^»^7;u 

II ^Up-tFP + yX^l//, ^'Jm-kKP + y 
Xfl'>,.#iJ4-tKD + y2-^fK5 1 l/X * 
U 4 - t KP + y- 3 -y^JPX5 1 l/>, #Ua-*^ 
A-p-h Kd*~>X^U>, «»**JS»13BU p-b K 
p + yX^l/>3#Uv- #y (p-hHP^yX? 

— . #U (p- h KP^^X^U>-cr-^^;UX^l^ 
» HTpiJv-, tPU (p-kh'p + y^fl/y-X^ 
U» id^iJ-?-, #U (p- t FD + y^f l/>-m 
-bFa + yXf l/» ^ u (p-fcKn* 

+ yXf l/>-^fl/» ntfU^-, #U (p-kF 
P + y^l^>-7y U;i/K) rj#»J-7-, #U (p- 



30 



i0 



(P"tFD^yX^l/>-^W^'Jl/-h) 3^ 

'J^-- #'J (p - t FP + yXf l/>-7^ UJWB- 
/^M^^'Jlz-F) D#U7- #'J (p-tFP 

(p - h FP + yX^I/>-^^^ U^K-^^JI/^^ 

LUUK* #'J (7£ -U^K-^^T* U h) ntf 

#U .(7^U;HS-7K$K)-3#'JT 

U (p-tFP + yXfL/>-7^'J«-7K$ 

[ 0 0 5 8] #£L<te, #'Jp-tHo + y^fL. 

<tfU (p-tF.P + yXfL/y-X5 1 y» 
T— , #U (p-tFP*yXf I/>-7^U;«) □ 
"-219 3p'J , #U (p-t FCr^>-XtM/>-^^ ^7 U/F~ 

: , s) 3#u-7— jfitiittf ens, 

[0 0,5 9] #\Z\ Tm<D.mtL (2) XI* (2' > £* 

[0 0 6 0] 

,,[ftl6] 



-(CH 2 — c\- 
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(2) 



(OH)y 



H R 4 



(2') 



(OH) y 



"To xttOXttiEOBER* y«I0)I»T*0> x + y 
^5 £Tg£"f £gcT&£>o. ML NteIE0>KftT. 0 <N 
/ (M + N) ^0. 5*»JE-r-5»T*S. ) 
[0 0 6 1] »fi«ii¥^»^iT 3 , 0 0 0-1 
0 0, 0 0 0*«» *L<,. 3, 0 0 0*»-Ctt7j?UT- 

-Qt&\i*m j £ifi&<* 1 0 0, 0 0 0^j@AS^»fi^ 
50 fiFSKttl. 5HT*«ff*l/K »«JK^3. 5J:0 
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[0 0 6 2] *389i<B±fi-«3S (i) Tsan<5x;p 

^y77/^>$«^l/^h«|SHt (B) fig 
#£LT, C-O-CifS^ ^WL SO 

fffflTC-0-ClS**««»r-rsc tt«t 0 US 

pj^tt^flg) tffli^:t*«taT«!)» mi ± est 

(2) ©lt9jgL¥tt*#U *©7iy-*tt*l» 

3, 0 0 0- 1 0 0, 0 0 0 0Jt[#?fcdtt#fff £L 
[0 0 6 3] »*Htt, ±IHS (2 * ) O»05gU*ffl 

i 

-c 
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SO***'? *t i gxiJ 2 WR±'0)»*£je«fc«k; 0 B 

j^rlm u ;uffix*5^n::S^< o 

5 0 ^frXUTcDm&XttZtlT^ZMftT 
Xtea p - 1 KP*xXf I/>07x7- 

^U>fttf/Xtta p - t: Fa + yXf U> 

Jw»^<¥fitt^0 ; E;l/X«rjBA'8 o^n-%J^Ttf>ifl 

[0 0 6 4] ^OiittaS^ft^tttLTJi, TS2- 
8£;>£ (2 a) Xte5S (2a' ) "C^tiSIS 0 ig 
$:ft§li¥^fl3, 0 0 0-1 0 0, 0 0 0 GD 

[0 0 6 5] 
* ,39 [fbl 7] 



"(CH 2 — C ^CH 2 — < 



(OR 8 ) y 




(2a) 



(OH) y 



II I 

-4 CH *-?V-f CH * -< p f CH ^ _ ?^T 




(OH) y 



§tl ~ 8 rail*. frttttXteSStfOT^+^S^Trc 
U R 6 tt®*3cJ£S£7K-il\ R"H*$IfXtaiT 

£>0. x + y£5£8$£-t3»T*D'. y#2«±tf)Ji 

S. TtejEOgST. 0<S/ (S + T) ^0. 8TT& 
0. M. NteIE<73g&-e, L«0X«IEWg^-T?*0, 
0<N/ (M + N) ^0. 5. &tf0< (N+L) / 

(M+N + L) 8^^S-TSgcT-*-5. ) 

[0 0 6 6] ft*. R>\Zmm®. 1 -SOTESgtf. 




(2a') 



t e r t y^DA.+ i/JH, ^ a-^>^ 

[0 0 6 7] CCT, S^^gtL-TT^'JnJJgtt 

^ti^A', 4#KTf2-JtS:5S; (4) ~ (7) 

S, ^£8:4 ~ 2 0, Jf*Ktt4~l 5WHI67^* 

jus, &T;mr;ua*<-en-?-*nK*& i ~6» h u 7;p 

[0 0 6 8] 
lit 1 8 ] 
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-O-R 



,12 



(4) 



(13) 



R 14 CHj— CH 2 

-x > 

(CH=CH) h 



:CH 2 )i (6) 
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-fr CH 2 ^-C-0-R 13 (5) 



[0 0 6 9] rio % R"\z7kmmtt\*mm&ii 

-18. »iKHl-lO OltflM*. »tt«Xtt88tt 

y neJUS, -fyyntr;Ufi, n-^^JlS, se c- 
y^JUS, t e r t-7^)Vm. y^D^>^S, is 




(7) 



[0 0 7 0] 

Ufci9] 



1-1 0©K*H : F#©'\5 L nJS^4WbT*>J:^lflfi* 

(CH^OH (CH 2 ) 2 0(CH 2 ) 3 CH3 



CH 2 - 



— (CH 2 )20(CH2) 2 OH 



— (CH 2 ) e OH 



[0 0 7 1 ] R'^R 1 ', R ,0 tR 12 , R 11 £R' 2 <!:tt 
R", R ,! tttn^3lSl-l 8, fF*Kttl- 30 
[0 0 7 2] R' I li«#»4-2 0 l £F£L<te4-l 

-6(7) h ut;u+;u->u>/us, s*S4-2 0(D^v 
t;i/^;usx«±ib-^s; (4) TS^nssssu 

ter t-7$JH, 1. 1 - i>^)Vfu tf 

i -^5 l ;us/^d^>^;us, i -x^ji/^p^ 
>^;us, l v^n tfji/i/^ p^>5 1 Ji/S, l 

^is)vm. i -y^)vis^u^zs)v^, i -x^-ju 

-2-y^7D^>f^S, 1 -X^;i/- 2 - 
^■fc-^*, 2 2 -7^>^S«j&*3£tf 

^)Vzy\))vm. HUxf;k>U;H, t e r 

t -y^ji^u en, *+v7^*j«t 

5 -t+vttV7>-4->f jwxv^if ens. z 50 



[0 0 7 3] R M «^^^l-8<7)itii«, 
8tt07M;«XIJg*S6-2 OWfitt^nt^T 
fect^7iJ~;«*SU ftBtt. »ttttXttSBtt07 

;i<*^tLTR#»i:ii x^jnk ^p 

<vyPhf>!US, n-^S, sec-:/^ 
;US> ter t-y^S, ter t-7aj«, n- 
'O^JUg, n - a* i/>7W<>T)\,&, is? 

p^s^us, p^>5^;u^^;us, x^p^>^ 
x^;us^^^J7kt?#> MsnT^Ttii^u-^ 
7>x'JM, 7it>7U;H, tf i/x;u 

S^^W^T#-5o hliOXIih iteO, 1, 2, 3 
(D^fn^T'*0, 2 h + i =2Xte3 ^iSf S^t 5 

[0 0 7 4] R'MiEfcRl-SWMM*, »(SS«Xf4 

fccfc^TU— ;U£«:^U RftWJCttR^ £l*l*ll£>fcO 

\$8iM&l~~ 1 5tf)'\^Pl^T£ < a'A.-c t &ci;^ lffitf)^ 
ffc;*j!sa*su *^g, x^-jug, yptfjus, -f 

V^Ptf;US. n-^jPS, sec-yfJH, te 



25 

r t-yfjl/S, te r l-7 = JH, n ~^>=^)V 

S, n-^+v^us. n-*?^)\,g: % n-y-;us. 

7;Un*^>S, *M+/S, 7;U3^ 
£R 18 , R ,7 <hR l< \ R^iR' 9 , R 20 <hR 2, > R 22 £ * 



(14) ^2 0 0 1 - 5 5 3 7 3 

£#JtkT#-5o R ,6 -R 2 M4««-r^^^lC^ 
Tfccfc^ R'^R 18 , R 1 8 i: R 2 1 > R 22 £R 

[0075] ±est (4) T^sn^K^^soa-fe 

[0 0 7 6] 
Mb 2 0] 



CH 2 — O — CH 3 CH 2 — O — CHj— Ch+j CH 2 — O — (CH 2 >2— CH 3 



CH 2 — O— (CH 2 ) 3 — CH 3 



-CH : 



CH 3 
-CH- 



-CH — O — CH 3 



<pH 3 



CH 2 
t 

■CH O — CH 3 




— CH 3 



CH O— (CH 2 ) 3 -<iH 3 CH — O— (CH 2 ) 2 — CH 3 



CH 3 CH 3 

CH — O — (CH 2 ) 2 — CH 3 




CH 3 
(CH 2 )2 

— (CH2) 3 — CH 3 CH — O— <CH 2 ) 2 — CH 3 



CH 3 
-CH — O 



-O 





CH 3 

-CH 3 — C — O — CH 2 — CH 3 

CH 3 CH 3 

[0 0 7 7] JifBS; (4) n^t^SO^^ [0 0 7 8] ±Bj£ (5) Oi^SSSiUTH ftft 

Stt^fc^t LTte» h ^ h Ko77>- L e r t -7 h + ->*;U#-;UX, I e r I - Zf 

2--f;US, 2-/^fh7kKP77>-2-f^ jl^^Ug* terl-7>a + yM 

8, 7- h7t Kof7>- 2 --fJl^, 2 - b 7fs-)\,g>. t e r t - 7^ P^y^Jl/^M^JH, 

7 t K P ^7 > - 2 iH*#W^Tt 4. 5^7 1, 1 -i/X^JUyp f;U^"^f>^>/U^-JUS, 1, 1 
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-iSJL^)l7n¥)V**i<>t])\,Tt~)\,*?')im, 1-X 
- 2 - D^>^x)l,^+i/^;i,^d;U/5 1 ^S, l 

[0 0 7 9] ±|B5S: (6) CDg^2c£S£LTte, Jl# i0 



(A Kf' ) 



d tf;i^>^ D^>fJk i - n - zff-jVi/t; n^>^ 

;k l-s ec-7'f^y^D^>m l-^^Ux 
^D'N^Jk 1 -X-^IV^Z W\3rz/)V: 3-^^)1 
-l-y^o^>f>-3-^Jk 3 -X^JU- 1 - x 

ir>- 3--f 3 -x^;i/~ 1 - f>^7 n^\^ir>- 3 

--r;n?^j7FT#^> 0 ±fB5t (7) cog^s^b 

[0 0 8 0] 
[ft 2 1 ] 



[0 0 8 1] mm$L4~~2 0, #£L< te4~ 1 5<7)H 
£87Jl^;l^£LTfcL t e r t t e r t 

& 1-6 CO h'J7WJk>U ^S^UTteMJ ;^;k> 

UJUS, MJx^jk>g;ug, ten ~^;u>?^^ 

)V*r)\,mtlsT\*. 3 - t + Vy^DA^y^S* TIB 

[0 0 8 2] 
[fC2 2] 




f O— R 9 )— 0-Afo4R 9 -0+-P- 

8 r b 1 b 4s- 



(3a) 



r R? i 

)— R 9 — B— A-j-B-R 9 — O j ; 



(3b) 



30 



[0 0 8 3] *ftW(D±m-f&j£ l (1) TTK^tl^XJl/ 

(b) f$.tt<D®m\z. Jem? ^y-;n±*^s<o*^M 

(2) (2* ) T~7f:2tlZ>mftT{\:&y?)CD7jL/ 

-)i&*wm$Lfo<DW-^ o &mx. 5 o ^)u%^xt 40 

<7)fH&TTie-^S (3 a) Xte (3b) T^^n^C 

- o - c mz^Tzmmmz & 0 

[0 0 8 4] ±fBC-0-CS£WT£^fi§g<hLT 
te, TJB-«a (3 a) X\Z (3 b) TSShiS, 
*U<J4TE-«^ (3a'l Xte (3b*) T^^tl 

[0 0 8 5] 
lit 2 3 ] 

50 



R° 

tt, »«ttxtta«<oT;u+;uS4'*"r. R 7 <h 
R 8 tt9R £ m A L T <fc J: < ; ; 31 * » j£ T 3*i£r «c R 7 , 

r 8 tt-tn-eniR** i - 8-©t««xii»«tt©7;i/ 

[0 0 8 6] R»-tt«*ft'l- 1 0 

Ate, afiffiOKSHSU-S 0«ifel< 

fiaoTli^m^TfeiK BH-CO-O-, 
-NHCO-0-Xtt-NHCONH-^^t B a(12 
-8. a' Ul-7(^)i|[^^ ) 

[0 0 8 7] 

Kt2 4] 

R 7 R r 

^ 0 _ r9) _ 0 _ a | o4r , o4 _^_ (3al) 
? 7 r ? 7 i 

— O — R 9 — B— A-j-B-R 9 — O — < 3b '> 

+ . R 7 . R 8 «*^M^X«^^ic 1 ~8cDiS« 
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*. Afj, a' • 1-2 oomm, ttmvt 

«*ft6-30©7U-l/>S*S 

SftT^TfccfcV*. Btt-CO-O-, -NHCO-O 
-XH-NHCONH-J^to a* * 2 ~ 4 , 
a' ' ' tel-3QM&T&£o ) 
[0 0 8 8] dCT, «*au~ 8 tffitfcX 
tt 9R tt <D 7 ; 1/ * ;U « t L T R s £ R CO t> (7) .ft 00 * T 

[ 0 0 8 9] R* (Dm^m. 1-10 CDSfMtf, »«E«X 

[ 0 0 9 0] ADy>gftl/TH 7y*fiK 

[0 0 9 1] fc*, A^Mflligif^, c©**as 
(3a), (3b).lt '&mT2>T)\str-)lJL-T)Kt 

[ 0 0 9 2] ±1255 (3 a) , (3b) <D 

a f <DW.fr *>m*>frte&z>\z. 2flfi^E&n-r, 3«- 

ES (3a' ':) , (3 b' ' ) ,. 3 ffig>%«£ £ IT 
fcL TfB5£ (3 a ' * ' ) , (3b' ' ' ) T^Stl* 



10 



20 



30 



30 



[0 0 9 3] 
[<b2 5] 



-fo-R 9 Jt-o-a-cHr^o^- 



— 1-0— R 9 — B -A— B— R 9 — O- 



"4- 



(3a*) 



(3b") 



(3a") 



T, 

(R 9 0) 6 



— 1-0— R^-B-l-B-R^-O"! 



(3b-) 



[0 0 9 4] (i) Tf^nsxMz 

UTI4. IMf^itT, Tfe-J&iC (2 b) T'^$ 

M^^<ttlT-?-<DK^l^^^±fe-®S: (3 a) x« 
(3 b) -T?7v;2tlZ>C-0-cm$:1iTZ>mt&mz&r) 

[0 0 9 5] 
Ut2 6] 
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( R "t R i 



(2b) 



-{0H 2 — C-} 




T2 



-CH 2 — C 



(R 5 )u _j^^L (OH)w 



(RV-r- 





(<OH) y 



+ . R»4l6*R J PJClif*Lfc±IB-«SC (3 a) X 

»t (3 b) T«snsc-o-ca*irT*si«»** 

t\ RMi*mM^Xte;*^;US£7KU R 5 tegm$ci 
ttxna«o7j^;n*^i, R ,2 fj«ssi-i8 

U'R'°i:R ,, ,.R l, fcR ,s , R 1 1 tR 12 <t flt 
LTt)«t<, St^/fcT^JfiiKteR 10 . R", R 1 2 

>S£tkT<> R l3 I^S4-2 0(D£l7MiH,: 

K»R 7-20O7U -;i/S§^T;u^;us, ■ «*R 4 

~2 0Wt+77M;i/SXtt-GR l0 R 1 1 OR 12 T^* 

S1 



*£n&g£^t\ ztt0-6O8ftT»«. S2 
telER, SI, T l,'T2ttOXttiE*T»0, 0<S 
IX (S 1 + T 1 + T2.+ S 2)'.S0. .8.;;;0ST 1/ 
(S1+T1+T2+S2) ^0. 8> 01T2/ (S 
1+T1+T2+;S2)-S0, 8. S1+T1+T2 + 
S 2 = 1 *«S-r*ft-e»*d*. T 1 tT2^|S|I^C0 

U S 2v :T 1 % -.T 2(DM«Tfe^ilOT^>^)o 
:[0 0 9 6] 
[Rl] . 



o s 



OS 



OS 



0.4^ 



S1+T1+S2+T2 
T1 

S1 +T1 +S2+T2 
T2 

S1+T1+S2+T2 
S2 



^ 0.5 



\Z 0.002 S 



SI 



S1+T1+S2+T2 



S0.2 



S0.5 , 4#{c OS 



so.s , OS 



T1 



0< 



S1+T1+S2+T2 
T1+T2^ 



<1 „ 0.5 S 



S1+T1+S2+T2 
T2 

S1+T1+S2+T2 
S2 



S 0.4 



SQ.4 



S1+T1+S2+T2 



S0.9 



S1+T1 +S2+T2 

[0 0 9 7] ifc, Tl / (T1+T2) ttO — 1, ct 



S 0.5 x ^fc 0.1 ^ grTTTTT^T^ £ 0.4 



S1+T1+S2+T2 
[0 0 9 8] 
lit 2 7 ] 
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I 



(rV 0 <*vQ-<oh V 

o 

,10_L2_ R 1ll 
O-R 12 ' 



(2b') 



£ CH *-<j% — ( CH *-?) N ( 



CH, 



( )u ^^ji~ (OH)w 
o 





(OH) y 



« (3 b) TS$n*c-o-ca*w-rs»«a;T& 

£<> R' 1 J±**^Xtt^^;US4^L, R 5 tenS5it£fcl 

fe »il<^Wl^iT'^§ 0 R 
,0 , R" fJ**S^XIiS*ai - 1 8 0S««, 

ttx»4aitta>T^*;uas«:«L.- R ,2 rai-i8 

U R'^R", R l0 £R ,2 > R M <tR 12 etteSi£B/S 
LTt>ct<. Sltrarirt-Sfc^fcttR 10 , R 1 1 * R ,2 te 

^n^ft»*R i-i8 ^it«ttxtt»(Stta>7;u* u 

>S^^"To R ,3 I^S4-2 0(OHS87M;H, 

-2 0 co^-4 l yT;^^;^sx«-CR ,6 'R 1, or 12 t^ 

Ztl&m&TjkTo z«0-6coS^T'*^>o £fc> M2 
telES, Ml, LI, L2, NttOXttjEfttTfcO. 0 
<M1/ (M1+L1 + L2+N + M2) ^0. 8, 0 
^Ll / (Ml + L 1+L 2 +N + M2) ^0.7.8, 0 
^L2/ (Ml+LltL2+N + M2)"^0. 8, 0 
^N/ (M 1 + L 1 + L 2 + N + M 2) ^0.-8, Ml 
+ L 1 + L 2 +N+M2= 1 &ffi£TZ&T'$>Z>tf. L 
1, L2, NjFH^HKIKIO tJiSCtttttK u, w 

S"T. ) 

[0 0 9 9] <k0ff£L<te, Ml, LK L2, N, 



M2OlliTE©I0t*S, 0^M1/-(M1+L1 
+ L2+N + M2) ^0. 5. 1*1:0. 0 0 2^M1/ 
(M 1 + L 1 + L 2 + N + M 2) ^ 6. 2/0SL1/ 
(M1+L1+L2+N + M2) ^0. 5, #tC0^L 
1 / (M1 + L1+L2+N + M2) ^0.4, 0 ^ L 
2/ (M1+L1+L2 +N + M2) ^'6. 5/ffCO 
^L2/ (M1+L1 + L2+N + M2) ^0. 4, 0 
£N/"(M1 +L 1 +L 2+N + M2) ^0. 5, 
0^N/ (Ml + L 1 + L 2 + N + M2) ^0. 4, 
30 0. 4^M2/ (Ml + L 1 +L 2+N+M-2) <1, 
tttO. 5^M2/ (M 1 + L 1 +L 2 +N+M2) ^ 
0. 9, 0< (LHL2+N) / (M1 + L1+L2 
+ N + M2) £0. 5, «NC0. l£ (L1 + L2 + 
N) / (M 1+L. 1- + L 2+N + M2) ^0. 4 T£> 

N/ (L1 + L2+N) tt0—l, 
L<ta0. 5^1, 3EfC»*U<ttO. 7-llrfe^C 

[0 10 0] u©SS»fftft«l:ft^Tt>, ±Ett*ft 
fi^^l^^^ill 3; (2 b) ©7xy-;nt 
40 *KS£#»sw±ie (2b* ) ©7xy-jnt*iia 
R^*ji/*^->;i/S±^(7)^igo^;i/%^^^8 o^ji* 

[0 10 1] {K&®KDW£ LTH, Tffijfi 

(2b' - 1) - (2 b 9 - 7) ■CSSn^ttOigL* 

[0 10 2] 
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R 4 



-(CH 2 C)sr - u i- - u 2- -u 3 - 



#4 




O /Y 




(2b'-2) 



-^CH 2 C)p,- 
R 4 



O O 
II II 

-U,- -U 2 - -U 3 - -(CJhO-Q-OfC),,- -U,- -U 2 - -U 3 - (2b'-3) 

[0103] [it 2 9 ] 

R 4 O O R' 

I H II | 

-<CH 2 C)s T - -U,- -U 2 - -U 3 - -(C^O-Q-OfC^- -U,- -U 2 - -U 3 - -(CH 2 C)§i- 

( o )y ( o )y 

[ OH 
"^CHaCteT- -U r -U 2 - -U 3 - -(C)„0-Q-0(C) h - -U r -U r -U 3 - -(CH 2 C)gr 

R 4 R 4 
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R 4 O O R A 

I D II | 

-{CH 2 c>sr ""i- _u 2- - U ^- -(C) h o-Q-O(c) h - -u r -u 2 - -u 3 - -(CH 2 cter 




( o )y ( o )y 





-fCH 2 C>^(— -(CH 2 C>3T- 
R 4 R 4 



(2b'-5) 



[0105] K X [ft 3 1 1 



R O O R 4 

I » II | 

-(CHaCjsr -u,- -u r -u 3 - -(c^o-q-o^),,- -u,- -u 2 - -u 3 - -(CH 2 c)sr 




(D. 



o 




o /» \ o /y 

(R 5 feT J < R5 >Hr 1 



HCHjC)^ -U r -U 2 - -U 3 - -U,- -U r -U 3 - -<CH 2 C)5r 



R 4 



[0 10 6] 
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-^CHjCJst- -U r -U 2 - -U 3 - -<C) h O-Q-0(C) h - -U,- -Uj- -U 3 




-fCH 2 cter -u,- -u 2 - -u 3 - 



[0 10 7HU ±fSiCIC*3t>T. httOXfcfcl, y 
«l~3CDS^TabO. Ul, U2, U3«-etl-6tlT 

[0 10 8] 

Mfc3 3] 



U, 



U,: 



-tcHjOjrr 
? 

fR 10 -C-R 11 



6-R 12 A 



I 

-<CH 2 C)n- 

A. 

(R 9 hri j— (OHL 
o 

I 

(CH2); 
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(2b'-7) 

[0109] Q»4c-o-ca**-r*««i6.- isw 

fctt±E5£ (3 a) XII (3 b) # 
fcj£ (3 a * ' ) , (3b")-*(3a" '), 
(3b" ' ) \-ff3il,<\i (3 a' ) X\t (3b*) 

±Ei£ (2 b) CiH*T, T 

[0 110] 
[fc3 4] 

,4 




<OH)y 



50 



[0 11 1] ftfc, ±EiC (2b' - 2). (2b' - 

[0112] #fE§n©±E-&3; (i) -c^stia*^ 

£ ©R <£: tc <fc 0 f# n £ tt^rtR tf/X m T- C - 
O - C IStfSSSSi £ 0 &t§£nT^-5 fc©T<& 

©£ifS#5£ (2) ©:7;t/-.lH47K&g:£#;fc-5Wi 

sc (2' ) <n? -)v&*.m.m~Bi.Tst))v-$.* : >)\,m± 

ft©¥i$0*:^%£igA8 Ot^JSHT, HlC2~50 

[0 113] Sterol^, C-0-Cg£W-T'5$l?« 
SwW^fct^o*:;!/?*; 5 o^p^t. «f«C 
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0. 2-2 Q*)V%i)m £ La>. 0^E;l/%£&££, 3^ 
— 5 0^%^gASt, Setter* 

£jg;L, 8 O^JWXBTF. »C1 0-5 O^XjWFS 

h#/Jx£<ft0, ft*. — 8 0^1/% 

[0 115] ft*3, C-0-Cfi&fft5»aSRtf8 

^««»tt-t©«*±BiBHrt7fjiaajt-r* - 1 £ j; 



4? 



* C - O - C SSrWT a*«as»tf B**es<z>*«* 

[0 116] ±IB*«S4 , ©AK:^i>T8l9iT 

Sil/TB*L'<ttK*ftl-5 0, ^l:i-40O 
O, NH, N (CH 3 ) , S, SO 2 ^C0^\^Dj^^75^ 

0, 4#tC 6-4 O.Q7U-l/>S» cnb7 
K^J^^^C^S^Lrc7km^^M^IL^a , flfi (a 1 tt 

[0 117] 
[ft 3 5 ] 



-CH2CH2* , ~(CH2)3~ 



* 20 

-CH-CH 2 - 

<!:h 3 



-(CH 2 ) 4 - 



CH 2 -CH-, -CHCH 2 CH 2 -. -(CH 2 ) 5 - 



I 

C 2 H 



2"5 



CH, 



-CH2-C-CH2- , 

c!:h 3 



CH 2 - 

I 

CH3CH2-C-GH2- , 



I 

CH 3-C-GH2- 

ch 2 - 



-<CH 2 ) 6 - . 



-CH 



1— {3~ cH2 " 



4CH 2 CH 2 0)3 CH 2 CH 2 - , -fCH 2 CH 2 0)^5-CH2-CH 2 - 



^CH 2 ) 4 {o-(CH 2 ) 4 ^ , 



-CH 2 -CH r O-CH 2 -CH2- , -CH 2 -CH 2 -0-CH 2 -CH r O-CH 2 -CH 2 - , 



-CH-CH 2 -0-CH-CH 2 - 
CH 3 CH 3 



-CH-CH 2 -0-CH-CH 2 -0-CH-CH 2 - 

I.. I 



CH, 



CH 3 



CH, 
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I 

-GH2~C-CH 2 - , 
CH 2 OH 



CH 2 OH 
-CH2-C-OH2- , 
CH,- 



CH 2 - 

-CH0-C-OH5- 1 
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CH,- 
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OHH OH OH OH H OH 

-CH 2 -C^C-C-C-CH 2 -, -CH 2 -C-C-C-C-CH 2 -, 



H H H 



, H OH 

-CH 2 -C-C-C-C-CH 2 - 
I I I I 
H H H 



[0 119] * * [{^3 7] 



I I 1 

H CH 3 



H CH 3 

04-0 CM-Cr Ors-O 

H 6h 3 I — I 



I 

H 




O 



-s- 
o 



CF 3 
CF 3 
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CH, 



CH, 



CH, 




[0121] 




^^^-CH 2 CHCHCH 2 — 
CH 3 





[0 12 2] *?£L< (3 a) l;^^TR 7 ^/ 

T)Vm* R 8 ^7jc^M^> b^O, A^x^l/>, 1, 

[0123] dne>c-o^ca^wt§»i 

;t^x ^x-T-^^^ftt^^ffT^tetCck 0Kfc2i±Z> 
[0 12 4] ^fc> gtM^^ftTTtec^K^^S^ 

[0 12 5] CCT', 7)Wrzi)lJL— f-JMD^&mtL 

l/>^U3-^yl:-^x-fJk 1, 2-:/o/1>^ 
t-Jkyf-JH-fJk 1, a-yn/Oyt-Jl/y 
tfx^x-^k l, 3 -y^>fx^--;Uf/t'xj|/x- 




l, 4 -y^ >s^-j^ t'x;i/x-^;k 

h u tfx;i,x-^;k h u j*^d-jux^> n y ex;w 
x-^-Jk, ^\++h>^^--;i,^ t'-;ux— i, 4 
p^it>yt-Jk/h-ju-f;k l, 4 - 
yt-P + y^fJk/^n^X ^h^x^U>^ 
40 'Ja-;i/yt-jl,x-fJk O^xUX'J I — Jk/t' 
x;i/X-^;k ^/^x'JXU hHI/hUfxj[,x-f 
;!/, ^y^XUXU h-^fh7t'x;|/X-TJk VJk 

^^x-rik x^U>^U n-JU^x^l/>hix;i/X 
-tJK h U xf U > ^/ ij □ - jky xf k > t - jl,x- 
xf u>^u jiisz? a tf u>h*x;kx-5 L 
MJxf l/>yj 3-Jkyxf l/>b*xjl,x-r 
;k h u *^a-;u7 p o^> h 'J X^l^tfXJkX-T- 
Jk h U /fD-j|/yp/OyXf k> tfXJl/X--f- 

50 ;k ^>^xuxu h-;k/xfi/>t'x;i/x-fJk 
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>^x'jxu h— h u>e-;i/X-^;i/^^ [o i 2 6] 
\z&T<v& (I - i) - d-31) T'TjkznzikS®* tfb40] 

CH 2 =CH-0CH 2 CH 2 O — OCH 2 CH 2 0-CH=CH 2 



(1-1) 



CH 2 =CH-OCH 2 CH 2 Ov / OCH 2 bH 2 0-CH=CH 2 



d-2) 



CH 2 =CH-OCH 2 CH 2 Ov . ... 

OCH 2 CH 2 0-CH=CH 2 



(I-3) 



CH 2 =CH-OCH 2 CH 2 0 ^^-r-OCH 2 CH 2 0-CH=CH 2 (|-4) 



CH 2 =CH-OCH 2 CH 2 0 — f\- OCH 2 CH 2 0-CH=CH 



(I-6) 



[0 12 7] 
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CH 2 =CH-OCH 2 CH 2 0— il Q Jl < = 



OCH 2 CH 2 0-CH=CH 2 



(1-6) 



CH 2 =CH-OCH 2 CH 2 0— OL 

2 2 2 S^OCH 2 CH 2 0-CH=CH 2 



d-7) 



ch 2 =ch-och 2 ch 2 o-4IJL_ 



I 

CH 3 



OCH 2 CH 2 0-CH=CH 2 



(1-8) 



CH 2 =CH-OCH 2 CH 2 0 




OCH 2 CH 2 0-CH=CH 2 



OCH 2 CH 2 0-CH=CH 2 
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[0 12 8] 



CH 2 =CH-OCH 2 CH 2 0 




OCH 2 CH 2 0-CH=CH 2 
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CH 2 =CH-OCH 2 CH 2 0— — 0CH 2 CH 2 O-CH=CH 2 

(Ml) 




(1-12) 




(1-13) 



CH 2 =CH-0 



CH 3 
CH 3 



0-CH=CH 2 



(1-14) 



(0 12 9] 



CH 2 =CH-OCH 2 CH 2 0 



OCH 2 CH 2 0-CH=CH 2 
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CH 2 =CH-0 




-0-CH=CH 2 



d-17) 



CH 2 =CH-0 — O— <Q>— 0-CH=CH 2 



0-1.8) 



■ 0-CH=CH 2 



(1-19) 



[0 13 0] 



CH 2 =CH-0 — {3~ " O-CH 3 ^^ 
O 



Kfc4 4] 



(1-20) 
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CH 2 =CH-0 ^i^j^ j^^O-CH=CH 2 



CH 2 =CH-0 




i-CH=CH 2 



HaCT^CH, °- CH=CH 2 



0-22) 



0-23) 



[0 13 1] 




CH 2 =CH-Q— OHrO P"CH=CH 2 



0-CH=CH 2 



CH 2 =CH-0 



CH 2 =CH-0 
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-CH=CH 2 



-CH=CH 2 
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CH=CH 2 
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(1-26) 



CH 2 =CH-0 
CH 2 =CH-0 



h3( ><£S^O-CH=< 




CH? 



0-CH=CH 2 
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CH 2 =CH-0 
CH 2 =CH-0 



CH 3 CH 3 




Fee 



0-CH=CH 2 
0-CH=CH 2 



CH 3 CH 3 
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CH 2 =CH-0 



OCH=CH 2 OCH=CH 2 OCH=CH 2 




CH 3 



[0 13 3] 7 L Uy^;Ug?^x^l/>t:-;i/X- 

r^x-rJk 7-U7^;Hyyn tf U > ti'x;ux-^ 
;k < V 7 ^ Jl^i y □ t: 1/ > h'z jl/x-r;k 7H 
>g£:yx^k > h'x;l,-x-^-;k 77^yxf l/>t: 



0-CH=CH 2 



d-31) 



-;j/,x-rJk -f 2 3 >iyxf 1/ > t-^x-fW 
^fSdi^t^ JEfcETFtoa; (I i-i) - (I 

i- i d Tssnsfe^&itf^ci^^^ ± 

[0 13 4] 
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CH 2 =CHOCH 2 CH 2 OOCNH— <Q>— NHCOOCH 2 CH 2 OCH=CH 2 (IM) 



CH 2 =CHOCH 2 CH 2 OOCNHx / NHCOOCH 2 CH 2 OCH=CH 2 (!|-2) 



CH 2 =CHOCH 2 CH 2 OOCNH 



NHCOOCH 2 CH 2 OCH=CH 2 
(11-3) 



[0 13 5] 



CH 2 =CHOCH 2 CH 2 NHCNH— Q— NHCNHCH 2 CH 2 OCH=CH 2 (»-4) 

f! ) ( II 

° \J ° 



CH 3 



CH 2 =CHOCH 2 CH 2 OOCNH— ^-|— NHCOOCH 2 CH 2 OCH=CH 2 

(H-5) 



CH 3 



CF 3 

CH 2 =CHOCH 2 CH 2 OOCNH— NHCOOCH 2 CH 2 OCH=CH 2 

CF 3 

(11-8) 
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CH 2 =CHOCH 2 CH 2 OOCNH— ^^-pC^-^^— NHCOOCH 2 CH z OCH=CH 2 

(11-7) 



CH 2 =CHOCH 2 CH 2 NHCNhl— ^)H-j-H^\— NHCNHCH 2 CH 2 OCif=CH, 
O CH 3 o 



CH 3 

CH 2 =CHOCH 2 OOCNH— NHCOOCH 2 OCH=CH 



CH 3 



(11-9) 



CH 3 



CH 2 =CHOCH 2 NHCNH — Q WHCNHCH 2 OCH=CH 

O CH 3 A 



(11-10) 



CH 2 =CHOCH 2 CH 2 OOCNH-Q»-CH 2 -^^-NHCOOCH 2 CH 2 OCH=CH 2 

(11-11) 

UvX httHfcfcHT. (B) J£#tf>8t Jig iiLTH. ± 50 ^StLTfi. 1 -X5F»->* D^\*->^g, 1-X5F 
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-)V^^)Vm. ter l-fh'*^if 

t- k KP tf ^-jUS, l e r t -^f iH, 1 . 
-X^JUS^ d^^^I/S," t e r I --fV^-ishfrifr 
— I e r t - yh + yAJtoMfJH, 5EK 
5t (3 a) OR^/fm R 8 ^7K^ST. b#0, 
A^X^U>, 1, 4-^U>, l f 4-5/*P/>* 

[0 13 7] 2«JK±(D«SiaiOW*L^fi-&to-&tt, 

tier i -7h*i/mm<Dmzttirz>mn%z<D^ts: 

a«(DKtc»r*wnas<7>atts««acofflL^t)ti:* 

[oi3 8] ^nbiiio*'j7-t^7x;-M 2? 
«*^#*wpat»T*««a*tttt*T*4^ u 

mmmm&o. 01-1.0A/9 (*>yxhn^A/ > 

fM if5i:4:**aSLtf\(2. 3 8 %0OT M A H ;. 
^iH a") o 

[0139] x)U7$*z/)\ / m<nm&&£^v-?—&m 
<fs, **v^tt«ifir*jfB»*tt<DB«a&»A"r 
[0140] »f^^/x^fr B i^i^i^^s 

[0141] #'J p- t HD*'>XfU>6ffl^-5«§ 
jttto»ViBfta<t7ir^-JU*Ocfc^ttj8»ia±tta) 

aa^Bfta-cttfia/ccfitfta^ttaa:*^ jgsk$$ 

10-40%, »SL<B2 0-3 0X(!:nc<!:^» 

[0 14 2] Cft6©B^£iS*ALfc#U7-© 
L^fiHll^»^lt'3, 0 0 0-10 
0, 0 0 0WIK, 3, OOO^gTM'JV-t 

H«&#*<, 10 0, OOOiO**^t»fltf* 
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[0 14 3] **«*oiTO«S6ffl^fclfti:ij» 
*«*0)K^F*^aS:fflt^s»^fc«igji4a)7;P* 

[0 14 4] Sfc, a*<&«ffi£fcfc-t*5fc«>. ±12 tt 

-*^a©--ffltfii5ia*i»A;i>Tfoj:i^ puh a 
«*to)«#tt*si±-r*fc»a)B*a^ 7;wua* 

lfl±©fc»©Ba*rt*SitfS*L HiB2-tKD*j/ 
x^;ua, 2 - t h'o + y^P tfjua, ^h^v-T^U 
i v ^h*y^Mz;H, x h^>*uu#x;i,a* ^ 
h^r^^ju^x^jjc^jua, x h + ->^j;i/#x;i.^^;u 

a, 4 -^^ji/- 2 ~^-^v- 4 -^^v^x;ua. 4 
-*^>v-2 -^^y-4-^^-y-xjua, ^^;ua> 
x5P;ua, yotf;ua> n-y^;ua, sec-w 

a>_Tir^;ua, tf/xn^jua, 7^>^J!/S, -fy 

[0 14 5] *S9i<&— «5t (1) fe^l^i (la) (D 
HlffUZTZxt ex (4 - * ? >7,)\,*-)\,*3cis 

7x-;u;^z;m z?7*/*9>+ ex (4 -x^> 
x;i^x;i,:t^:7xxji/x;u*xju) ^7y/^>, 
ex (4- (n -:/d/*>j*ju*-;m-:^$/) 7iUl/ 
X^X-^) ^7^^X t'X (4- (n-^^>X 

;i/4vxju^-^f» ^xx;i/x;u^xji/) iS7V*9>, 
ex (4- (y^a^y^x;^-^t*y7x-;i/ 

xju*xju) iSTV*$>. ex (4 -"0-e>>uu* 
xju^^->y izj^Jl/^JI/) y77/^ >, ex 
(4- (4* - MUx>X>*x;U:t*:>) 7x-ii,7 

;u*x;u) i?7V*?>. (4- *2 

;U) (t e r l-y^J^;i/^-JW i?7"J*9 >. 
(4 - ^^>XJ^-W+y7izj^WrJW 
(f>^7 P^\=^vJl/X^^x;U) y77/^X (4-^ 

^ >xj^^x;p^-^^>^xxjux;u^xji/) (^>-fef> 
x;i/*x;u) y77^^>, (4 - 7^ ^ >x;u^x;u^- 
+ y7x-^X^*z;W (p - hJUx>x;u*x;u) 

% /*9>* (4-/^>XM-J^y7iZJl, 
x;i/*x;u) (2. 4-y/f^7xzj^Mz;K 
V7 X J*9>* (4-/^>Xi^M+y7i-^ 
X;i/*x^) (4 - t e r t -yfJl/7iZHMz 
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— )V7.)\,7£-)\,) (4-ler I - :/ h ^f>X xXJUX 

y77^^X (4-x^>x;i/*r:;i,^* 

* >, (4 -x^ >xjU*x;u**xXxx;yXJl/*x 
;W (l e r t -X>;i/X^*x;i,) iSTV*f>* 
(4 -x^ >x;i/^xju^-^^7x-;i/x;u^x;u) 
P'\*5/;ux;u*n;w >?7*/*^>, (4 -x 

x;w*x;u) yj^^X (4 -x^>x;p*xjm- 
3^>xxxji/x;i/*x;u) ( P - h;i/x>x;u^x;u) 
y77^^>, (4 -x^>XJ^rjl,t^y7i-Jl/ 
x;i/*x;u) (2, 4->?^^;u7x-;i/x;i/^-JU) 
y77/^X (4 -x^>xW^t+y7izji. 
XJy*x;U) (4 - t e r t -^l/7xZ^XW- 
'^77^^X (4 -X^>X;i/*XJI,;*^:/Xx 
-;UX;U*-;W (4-tert -7h^y7x-H 
;u*x;u) y77/^>, (4- (n-:/^>x;u*x 
7x-ji/Xj^-ji/) (^^;ux;u3js-;i/) 

y77«X (4- (n - :/^>X;U*x;M-*£y) 
7 irjl/Xi^rjH (t e r t - T/^UXJl^xjy) 
&7*/*9>* (4- (n-:/*>XJk*x;U;t^>) 

Xxx;ux;i/*x;u) (^ o^;>;i/x;i/*x;y) v 
7*/**>\ (4- (n -y^>x;u^x;i/^^x) "7 
i-^x-j^iiP) (^>if>x;i^x;u) i/T*/**? 
>s (4- (n -y^>x;u^-;u^^5/) XxXJUX 
;^x;u) (p - h;ux>x;L-*x;u) y77/^X 

(4- (n -7^>X;U*x;i^*->) 7X-JUM 
XJl/) (2, 4-y/fJl.7i-HM^) y77 
(4- (n -:/^>X;U*x;W:**->) XxX 
;UXJl^x;iO (4-tert -7fil/7x-Jl/XM 

x;w V7*J*$>, (4- (n -y^>x;u^x;i/^- 
+ x) Xxx;UX;U*xjU) (4-ter t-^h + y 

7x- ;i/x;u*-;i/) vt^J**?>, (4-y^>xjy 
tJnx;1/^^^^ x — ;ux;i/7^x;u) 

;W -JTV*$>. (4-/^>XW-W+y7x 

xjux;u*x;io (t e r t -~??)V1i)Vi£-)\,) ^7 

*x;U) ii/>? u^*c^)V%)\,i£-M y7 v 7/^X 
(4 >x;u^xju^^ri>^xx;ux;u^-;u) 
(^>W;U) y77/^X (4 -*^>X^*x;i, 
t^y7x-^XJI/^z;l.) (p - MUx>#;U7tfx 
JW i?TV*?>. (4-^^>XM-imy7x 
x;l/X;U^X>!U) (2, 4-y7^7xZJ^J«- 
;W -x7"/** >, (4-^^>XW-M+y7x 
-JPXJW*— ;W (4-tert -7«7x-;^Jl/ 

#x;u) s;7 (4-**>x;u*x;i,;*-*-> 

7x-JI/XJ^-W (4-tert -7h + y7x- 
ju*;^^x;u) iST^J*9>, (4 -x^>x;u*x;u 

^-^y7x-^X^*-W (*^;U*Jl.tfx;U) y7 
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S S*9>. (4 -i^>xM-W+y7xr ;ux;u 
*x;u) (t e r t -X>;i/#;i^x;u) i>7*/*2 

>> (4 -X* >Xj^zW+y7xrjl/7W- 

;u) (->^n^*s^#;u#x;i/) y77^^>, (4 
-x* >xW-^t+y7xz;^;^-W (^> 
W;u) y77/^X (4-x^>x;u^xju^^f> 
7x-j^WzW (p- N;ux>#jM*x;|/) >?7 
V*2>. (4 - I^>XW-M+y7x^Xjl 

*x;u) (2, 4-i^^^ju^xx;i/*;u^xjU) >?7 
10 "J*$y, (4-x^»;;^- > )^4 : y7x-Ax;i/ 
*x;l,) (4-tert -7f;i/7x-^;^r;n 
y77/^X (4-i^>Xi^my7xrji/ 
x;i/7^x;i/) (4-tert -7 / h*y7x-MJ^ 
XJU) i?TV*&>. (4- (n -:/^>XJU*x;i/:* 

7xzj[,xj^-;w (*^;u*;p#—jm >>7 
V*9>. (4- (n -^ r ^>x;u^x;i.^^v') xx 
x;i,x;U*x;V) (t e r t - i?T 
(4- (n -y^>x;i/^XJU^^'» Xx 
xjuxju*x;U) (~>^ da,4.S/;u*ju#-;W y77 
^ *^>, (4- (n -^37 >x;U^x;u^-+>-) Xxx 
jh*jp*-jm e*>>/-r;W 5^7 \/X $ >, (4- 
(n -y^>x;u^x;u^-^^» 7x-^x;^rji/) 
(p - Mi/X>;fr;i^r:;U) y77^^X (4- (n 
- y ^ > x ;i/ * x ;u * ^ ~>) x xx;i/x;i/^x;u) 

(2, 4 - y^fJl,7x-J^J^Z^) VT"J*$ 

>, (4- (n -y* >x;u^x;i/^^-» xxx;ux 

;|,*XJU) (4 - t e r t -7^7x-Jl/^j^- 

;W *J7*J*$>. (4- (n -y^>x^^x;u^-^ 

f» 7xZjMil/^xjW (4- t e r t -^h^y7 

<te±fi2-J5£3; (la) T^$n"-5feOT»0, JlifcW 
HWtX (4-^^>XWzj^+y7x-J^J^ 
x;u) >>7VX*>, t*x (4-x^>x;!/7^x;u^^ 
y7x-JUi^Z« y77^^>l/yXh, fc'X 

(4- (n-y^>x;u*x;y^v-) 7x-ji/7;ji/^ 

XjU) v ? 7^^^>^^ct0^^L,<ffl^^>^ < h^-C^ 

So 

[0 14 6] fb*««fflU^X h»»»C*W-5±E-« 

(i) T^^nsx;u^x;ufy7"/^^><7)^tt]fi<h 

40 LTte, l/i^X httRt^H^ 1 0 OllffltWLT 
0S4SS£@x. 2 OMffittT* 

aSB-c^^o .LfB-HKsS; (i) T^$nsx;u^x>iu>? 

[0 14 7] ^fc, (D) «»©*SWOX;^-JWy 
7 V ;* 37 >MORx^M-8S«l: ± 0 

50 tt#a*s^tt2aa±jB&LTffl^sct^T?#*. 
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[0 14 8] 7»)V*-0 A&teX;U*x^ KftJ-^y £ 

h U :7xx;UXJU*x£A, + y 

7i-JW v^xXJUXJl^X^A, t:X (4-1 er 
t-yh + y7x-W :7xx;UX>^*x#A* MJX 

(4- t e r t -yh^y7x"M X;l/*xry"A,. 

(3 - t e r t -^h + y7x-Jl/) >?:7 xx;UX;!/* 
Z«5A, W (3-ter t f> + y7xZJ!/) 7x 
xjUXJU^x^A, h'JX (3-ter l-^h + y7 
xXJU) x;i/*x»}A, (3, 4-yler t-?h+ i0 
>7jl~M >>:7xXJ1/X;U*x^A, t:X (3, 4 - 
-;ter l-^h + '>7x-W 7 x ~;i/X;t/*- ^7 
A, MJX (3, 4-yterl-yh^/7x-jH 
XJt^X^A, >?7x-Jl/ (4-^7i/ + y7x- 
M x;U*x-i7A, (4 - t e r t - yh + yijj«- 
JMfJ^y7xz;i.) y7xZJ^M-«^A, h 
•J7 (4 - t e r t -7*h + y*;i.*-JMf;^y 
7xZ« x;i/*X^A, (4-ler t-^h + y7 

x-;i/) ex (4"y^w$y7x-jw x;i/*x 

•5 A, MJX (4 -*J*?)V7^ 7 7x-Jl/) X;U*x a? 

£A, 2 -^y^us^xxjux^x^A, >?y^;i/ 

2 -^7^;l/X;i/^n^7A> 4-h HP^y7xrjI/y 
;*^;i/XJU*X^A, 4-/h + y7xZJky/fJ^ 
;i/*X^A, h »J ^^UXJl^X^A, y^^7xZ 

;mji^x#a* y7xz;M^7;i/*-^A, y? 1 

Jl/-2-t+V/D^7x-JUM-^A, 2-* 
A, MJt7^AXW-^A, h'J^yy^XWz 

K ^-ffrfi 7)1*0*2 9 >XJU** — K 2, 
2, 2-h'J7;l/tDX^>XM*-h, ^>^7JI/ 

:tn^>-t?>x;u**— K 4-MJ7;i/to/fM 
>if K 4 -:7;k*n^>*tf>x;M^— 
K h;ux>x;u**- K ^>-tf>x;u**- k ^~ 
u->x;u**- K #>:7 7— x;i/**- K *z 
*>x;i/**-K Kf'>;K>€ >x;u**- k y 
*>x;u**-k y^>x;i^**- h^^tfen, 
cnetoja^-fr^x^Tjx-^A^^tfen^o 

x;i/**- h£>igT*!K y7x-il/3- Kx^A, e 
X (4 - I e r t -yf^7xrW 3- K — ^A, 4 
- t e r t -7'h + y7x-Jl/7xZ > )l/3- Kx^A* 
4 -y h^y7x-Jl/7x-il/3- Kx£ A3?C07 U - 
;P3- Fx^A;*7?*>£:X;U**- hd:LTh'J7;i/ 
*Dj**>X^**— K y 'T7)V*u7?>7.)V'fr* 
-K ^-72 7117 )l*u*>7 9 K 2, 

2, 2 - MJ 7;i/*DX^>X;i/** — K ^>$7)\, 
*D^>-fe?>X;U**- K 4-hU7Mo^fM 

>-tr>xju**-K 4 ~^;u^-D^>-tf>x;u^^- 50 
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*>x;u**-k Kxx;u^>if>x;i/7}>^- K ^ 
*>x;u**-K **>xju**-^a<^tf€>*u 
e:n^<DSa-&ita>3--K-^A^*frfe>n^. 

[0 15 0] XWr^y7y^^>i:lT(t tfX 

<x^;ux;i/*x;v) zSTV*i?>. ex (i-y^ 
tfji/x;U7i>x;w y77/^>, ex (2-y^;u 
ypt!JI/XWzjW zSTV*2>, ex (1, -l->? 
y^;ux?=-;i,x;u*x;u) y77/^x b'x (->^n 
^\^->JUXJl/^x;i/) y77^^x tfx (z 1 ?-^;^ 
□ *J7*/*9>* fx (7x 

x;UXJU*x;lO i?7 % /**>* hfX (4-^f^7x 

x;ux;u*x;i,) >>y>yy*>, ex (2, 4 -vy^ 

JP7x-Jl/XJP*rJW y77^^X t*X (2-^:7 
^;i/x;u^x;u) y77^^>, 4-/f^7x-;M 
;i/*x;i^>vr<;us*7\/*^>. t e r t :/^;u#;u 
#x;u- 4 - ^ f;i^7 xz;^ Jl/^-Jk^7 7 / ^ X 
2 - t7f;i/x;i/*z;K>7^;ky77^^>, 4- 

^fJl/7x-^XJ^-^2-t7 h-OWS^ 1 /** 

>, y3^x;u*x;i^>>/^;i^Ty*^>, t e r 

t 7h^y^JW-Jl/ - 4 - *^)\,7 x.-)V7s)V*-)V 
-JkiJi^-Jk/77^>^ltf^ti^. 

[0151] n-xm-w+ms Hfijfiiata 
^ K, 5 -y ;i/7p;u*>- 2, 3 - z/£um>m^ $ 

h\ [2. 2. 1] -5-^y7 L > 

-2, 3 - y* W>8-f 5 H»©-f 5 h U 7 

WD/^>xm-h, y j-7)V-*U-f? 

K ^-fz^ft 7)i*u-*$ $ >x;u**— K 

2, 2, 2 - h U y;i/^DX^>x;U7js^~ K 

:7;u:tD^>-tr>x;i'**— K 4-MJ?;u:*ny^ 
;i/'<>-i£>x;i'**— k 4 -^ju^-a^>if>x;i/^ 

*— K h;i/X>x;i/** — K ^>-fcf>X;U**- 

K :*^*>xju**— k k^;u^>1z>x;u** 

[0 15 2] ^>*/>f >XJW**-hS!)tK**atL 
[0 15 3] fc:a^n-;whijx;u**-ha!7e»»4. 
-r^T£ h u 7Wd/ ^>x>iu^^— k y^-^^i- 

ay^>XJU^^-h, ^\y^x^^^^a^-^^>X 
2, 2, 2 - MJ:7JU:tDX*>x;U** 
- K ^>?7 )ljrw<>1f>Z,)l7fr*- 4-h'J 
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>-fc:>X>>U**— K hji/x>x;i/**— K ^>if> 

h*-eB«Lfc{t^^*frf ens. 
[0154] - h woi/)vx)i**- bmytm%±ffl 

tbTtt, 2, 4->>x ha^>^;UX;i/**- K 2 

- - hD^yy^X;^^- K 2, 6 -S^X K D^> 

JP**— K 2, 2, 2-h'J7>)WDX^>XW^ 
-K ^>*:7^:*D^>if>x;i/**-K 4-MJ 

>-t:>xju**— k h;ux>x;u**— k ^>-tf> 
x;i/**- K i-y? u>x;u**- K #>T7r— x 

x;u**-k y*>x;i/**-K ;**>x;u**- 

N*a**J§WF&ft*. ifc^>y;Hj(D-hDS$: h ij y 
[0 15 5] X^^>^>feK^^Sll^W<hUT«, fcfX 

(7xzj^w-jw p(^>, ex (4-y^;uy^i 

x;i,x;u*x;i,) ^^>, tfX (2-*:7 9^>UM?=. 
M 2, 2-h'X (7xZJl,XJ^-;W ?a 

/t>. 2, 2-tfx (4-^^;p^j:-;i,x;i,3Jn-;u) 
7un>. 2, 2 -ex (2-±y=f)\,x)\,*-)V) 7 
a/l>, 2 -y^U- 2 - ( p - h;px>x;if*n;w 

2- (p-hiH>XJ^zjW,ynAx 2 t 4-^ 

y^;p-2- (p- h^x>x^7^x;u) ^>^>- 3 

-*>«*«*V6ft5 0 

[0 15 6] yu^*^AR*»:|H0!)*K**a!l<O«t 

Lt\$. t'x-o- (p - h;ux>x;u*x;i,) - a - 

^^U^U^v'A, b'X-o- (p - h)lJl>X)l 

- *-vy ut*xA, ex-o- 

(p - h;Ux>x;M*x;U) - a ->?;> ;y a^s^^l^ 

y^+S/A, tfx-o- (p - N;i^x>x;U7fxx;u) - 

2, 3-^>^>fy*>^tj;t*;yA* fcfX-o- (p 

- h;i/X>x;i^x;u) - 2 -x^l/- 3, 4-^>^ 
>^*>^U**W^ fcfX-o- (n-^>XW 
x;P) -a-^*^JI/^'J:*-*~>A, t'X-o- (n- 
7$ >7s)V-fo-)V) - a-i?y ^-JlstnjTf^i/j^^ e 
X-o- (n -:/^>x;i/*xj|/) - a -fy->^7 a^\+ 
x;^'Jt+yA, fcfX-o- (n-^^>x;i,^x 
iW -2, 3-^>*>^;t>y*>J**~>A, tlX-o 

- (n -y^ >x;u^x;u) - 2 - y^ju- 3 , 4 

>*>iS*>t/t)**is& % b'X-o- (**>XJU* 
x;U) -a-V*T)V#*)**is^ t'X-o- (hy 
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y))sjru*$>X)\,-fo-)\,) - a-is^^frpx)^^^, 
A, fcfX-o- (1, .1, l-hU7^tDX^>^ 
*x;U) -TO-y/fMiJtt^- fx - o- ( t 
er t-^>XWz;W - a-5**^;|,if iJ^+S/ 

a, ex-o- (/t-^;u^D^^^>x;u^x;u) - 

;UX;Ut^X^) -a-y^f;^ij^yA, t:X-o 

- (^>izf>x;p*x;i,) - a - i> * ^)V{f U *-+~> 
A, ex-o- (p -7;u^n^<>if>x^7^x;u) - 
i0 a-v?y^^^U^+'>A, tfX-o- (p-te.rt 

xA, t*x-o- (4^>u>x;u*x;i,) 
n-^U^+xA, t'x-o- (*>7r-;*JM^;w 

[0 15 7] ft^Tfe»SU<ffll^ft-53KK»*ffl<5: 

^6ftSK^^S(D«ftas«|-j:i3*a[«:S8^|t© 
20 ^^t£«ttOS5<^:^fe<7)^StfftSo £Oif<&»ilT 
>^w>i7-^>, ^>^^;u^D^>if>x;i^^ 

>^7zt>, 2, 2, 2-h'j7^PX^>x;W 
>^7-tX yt7Jl/tP^>XM>|7-^ 

>, y \> r ^T : ^7;u^p^^^>x>iU7^>!ty x*>, 
[0 15 8] *«w©x^*-;us;7^^>*3fe»» 

^ *m*©H»#l 0 0IMl:»lT0-2 Ottfigf, 
»^L<«1-1 0S«SBT*^ o ±fB7fe®^^?fiJ«^ 

at 2 ik±s& btffl us c: t ^ sKUft 

[0 15 9] ^^c, *»w<ox;i/^-;u>?7^^^>S: 

^. Ztl^fDit^^lZ-D^Xitt J . Photo poly 
m. Sci. and Tech. , 8. 4 3-44, 4 
40 5 -4 6 (1 9 9 5), J. Photopolym. S 
ci. and Tech., 9. 29-30 (199 
6) K:fct>TE«$ftT^£o 

[0160] mmm<k&®}<Dm£LT\z, ten-? 

5P;U2 -y^;i/2 - k>D + y/^7t h7tr- 
2-7i-;i.2 - (2-hyP^i/i^) i, 3 
-^**7^>#^tf6ft£^ Cft6!CB€SftS 

50 [0 16 1] *%B^cr)x;i/7^x;Uf/Ty^^>^^^^ 
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SMchLKt l/^htt|t ; f+(OaM10 0lia 

[0 16 2] (E) «»0K©fffflfcJ:r}7;P*'J«« 
(fg^Ra±?PJ) <hLTte, 2, 5 0 0E*TG>(£$HP»G> 

[0163] »fi2, 5 0 Q&>T<07 3l;-)\,&2>\,* 

ii*j^>BR»#iLTH ex7x>/-;UA; ex 

7x/-Jl/H, t'X7xy-jbS, 4, 4-b'X (4' 
-th'D+y7i-W S?8, MJX (4-tHP* 
is7jL~)\,) 1, 1, 1-MJX (4' -fcp 

□ + ->7xZjH X^>, 1, if 2-hU7 (4* - 
tFD + '>7x-JW X^>, :7x S —Jlyfr K >, 

7=e-)W7jn"i >&&mvfe>n* mzttm&m&& 

[0 16 4] Jff3B*rffl^ens«»IB±»l<OWtlxT 
tt, t'X (4- (2' TK7tHDt!7-M*^) 7 
xXJI,) /^>, b*X (4- (2 ' rh7th'D77- 

7i-W b*X (4 - t e r t 

N^y7xZjI/) ^^>, b*X (4-tert-yh^ 
y^jWzM+y7xr^) t'X (4-te 

>, t'X (4- ( 1 ' -Xh + yXh^y) 7x-W 
b'X (4- (1' -xh*y/DW^y) 
7xXJ|.) *9>, 2, 2-ex (4' - (2' • ^ h 
7tHDt?7-W+"» ) ^DAX 2, 2-ex 

(4 f - (2' ' f h7hHP77XJ^y) 7x- 
;» yP/O, 2, 2-ex (4* ~tert-7*h + 
y7xXJW 7 p D/t>, 2, 2-ex (4 ' - t e r t 
-7 h*isl3)Vi£—)V'**r : Z/7 /P/O, 2, 

2-ex (4-lerl h*y*W-;M^;i/t 
+ '/7xZW ya/O, 2, 2-ex (4' - 

( 1 ' ' -xK + S/xh + ^) "7xx;u) ^n/tx 
2, 2-ex (4* - (1* ' -Xh + yyntfm 
:» V x X T'D/t X 4, 4 -ex (4 ' - 

( 2 * * fh7hFPe7XJ^y) 7xXjH $m 
Sler I 4, 4-1:7 (4' - (2' ' fh 

7 b FP77XM*y) 7xx;U) ^^:gt t e r t 7 
4, 4 -ex (4* - lert--/h^y7xx 
t e r I y^Jk 4, 4 - ex (4 - I e r 
t-yh + y^Wxj^y7xx^) $I8ter 
I 4, 4- ex (4* - ter t-T^h + y^ 

)),#=. is 7*-)],) teriyf 
;k 4, 4-ex (4* - (1' ' -x^yxh^ 
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y) 7xx« S?8ier tT'fik 4, 4 - ex 
(4' - (1' ' -Xh + y7"DWt*y) 7xX 
;W SfS t e r t y-^Jk hUX (4- (2 ' fh7 
tHDlfy-JW+y) 7xxW ;*^>, hUX (4 

- (2 ' fh7tFP7 7xM*y) 7xx;i/) 

>. h U X (4-ler t-yi> + y7xrjl/) * $ 
>. h'JX (4-ter t-^h + yMtoW+y 
7xx;U) h'JX'(4-ter l-yhtyiJ 

)^-)V^^r^^^)Vy jl-)V) HUX (4- 

20 (1" -xh + yxh + y) 7x-M MJX 
(4- (l* -ih + y/pew+y) 7x-W ;* 
1, 1, 2-hUX (4' - (2* ' t h 7 1 H 
Dtf7-Jl/^ + y) 7iXjl/) X*>, 1, 1, 2-h 
UX (4* - (2* ' ^ b KD77^**-» 7 
xx;U) >, 1 , 1 , 2-MJX (4 ' - t e r t 

- y h + is 7 x x ;W x ^ >; i ( i ( 2 - h U X 
(4 ' - t e r t -7'h + ->^M-JI,t+v'7xZ 

;U) x^>, 1, 1, 2-hUX (4' - t e r t 
h^5>77;U*x>il,^^^^+ f/^xXJU) x^>, 1, 
1, 2-MJX (4* - (1* -Xh^yXh + y) 7 
xx;U) X*>, 1, 1, 2 -MJX (4* - ( 1 ' - 
xh^y/'PlfW+y) ^xx;U) x*>«W#tfe> 

[oi6 5] *5891cd— ks; (i) T^^nsxju^x 

^^77/^>S3t»Stffl<!:LTffl^5 U^X h«^f 

1 0 0llffll:*tLT2 0fifigBJ^T> ft£L<\Z 
1 5 119HTT*4. 2 OlM^O^t^y?- 

^ [0166] *«gj<B— (i) T^^n^>x;u^x 

tatbTffl^SCWtt. (H) f&ft<DT)Vtl*)*l 

(B) j*»0 + IB#**tfSCi:*«-C**. # 
Up-tHP + *>Xfl/>, #>Jm-tKD*yXfl/ 
>. #U 4-b + -^7°;UX5 1 U>, #U4- 
t Ko + y~3-^^X?U>, /S'Ja-^fJl/p- 
tFa + yXfl/X tf^SJPJS'Jp-t FD*y 
1/>3^'JT-, #'J (p-tFP + yXfl/>- 
40 a-^f^p-tHP + yXrl/y) I3#»J"7 — , #U 
(p-tKP^yXTU>-a-/fJl/Xfl/» 

#»J (p-th'D + yXfl/>-Xfk» n 
*'JV-, #>J (p-kFD*yXfl/>-m-tFP 
*->X^U» ntf'jv-, #U (p-tFP + yXf 
U>-X^U» 3#U7- #U (p-tFP+yX 
3 L U>-7t7 i) Jim) 3#'J7-, #U (p-tFo* 
yX5 1 l/>-/^^ UJUfc) rn^ijT-, 7pij Cp-t 
Fo + yXf l/>-^f^7^'Jl/-K) D#'J7- 
jKU (p - b H a + fyX^k>-7^ U;ug?-^^;u^ 
50 ^^Jl/-F) 3#'J7- #U (p-tFD + yXj 
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l/>-/fJl/7i7'Jl/-h) 3#'JV- #'J (p-t 

h) PtfUv-, #'J**^'JJUgL #'J7*>j;Hfc, 

$ >J^S-vh ^ K) p#U"?-, #g ( p - 
#'J (p - t KD + yX?U>~/^^ LHUK- 

[0 1 6 7] ifSKH #'Jp-tFD + i/Xfl/ 

-v #U (p-kHn + yX^l/>-Xfl/» 3#'J 
, tfU (p- t Kn^>X^U>-7^ 3 
#U"7-, tR'J (p- 1 KP*^X^-U>-A^^UJI/ 

so nsp'jv-^tf en*, wrcv tibco^s (2) 

[0 16 8]. 
[ft4 9] 



55 



~fcH 2 — C^- 




(2) 



R 
I 



R 
I 



-( CH 2-?V-{ CH 2-?^r 




(2') 



ffcl~8<Z>iSiM#, »«EttXtt8l«07^*;W**« 
•To xttOXttiEOKR, y telEOggcT&D, x + y 
^ 5 £8Sje-r*RTfc5. M, NttiEOSEftT, 0<N 

/ (m + n) ^o. ■ 5*8SJEi-*st-e**. ) 

[0169] »fittIIf^flT 3 , 0 0 0-1 
0 0, OOOdWiK, 3, 0 0 0*iTli#U7- 
tlT©HAtl/T*0. ftS»tt**tt<, 

1 0 0, 0 0 O^fi***!:*^*** 
S*«^©»»tt, l/^M8«M0 

»*Kttl. »»K^3. 5J;0 

[0 17 0] «*G)«tt*:fcfc-ti-Sfc«>. ±E« 



X. Ji/- 2 - - 4 - *+V7-;« 4 4 

2 4 

X^;!/S, n-yDtr;PS, i s o-T/PfcfJUg, n- 
S: 7^^>5 : -;US, <V^O-;US, S/^P'S+WP 

mm&mif e>n*a<, dnstiassnstoTftta 
#x;us*\ t l h + S'AJUsflxju* 

[0 17 1] (I) «»0>a<Z)fSfflfcJ:0ft*« 

\i-)V3L-Tj\,m*^T%ik&mm\i en. 

;» ^ 7 ^ >§^i0XJ^-;k/7y^ ^ >^ffl 

\zm^*>tlZ>i N, N, N ' , N' -T-h^P< 

«4b«<W6ti^ W^a^SBMMa. l, 3,. 5, 
7 - ^ h*x*^;i/^U n— jpr> u ;i,fr£cD l , 

3, 5,- 7 -5" h^7;Ua^^^^;P^Ua-JU-j7U j|/ 
3, 5, 7 t-x >?t KPt^/f^'Ja- 

40 ;k 2, 6-^kKP + y^f^7xy-;k 2; 
2* , 6, 6* -fh7tKP + y^5 1 ^-eX7x7 
-JUA&tfl, 4-h'X- [2- + 

e;w ] -^>-t?>, n, n, n * , n; -t-k^k 

M100 SS«K:# ltl-20 Hfi£B, Sf * L < \i 

5- 1 sasgB-c^^o -ne^ffi^f4¥fflT'^2aj^ 

[0 17 2] Jf:, (J) ^^)ftfl2, SOOJ^T 
50 07^*'J ?I»ttft^«ftLTtt, 4*lcHJ£an*fe<0 
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;k HAH'W— ;k t!a#u-jk ?p 

Pv"Jy->, fcf-* (4-t'HP + ->7l-JW ^^>, 
2, 2-fc:X (4' -tKD + y7xZ;i/) ^P/tX 
t:X (4 - 1 KD+>7x-JW XJU*>\ 1, 1, 1 
-MJX (4* -tFD + i/7xZJW X*>, 1, 

1, 2-MJX (4* -tHD + y7i-JW X^>, 
t\*U*i"<>Vy^S >. 4-tKD + y7x-JHt 

&. 3-kHD + '>7i-WI, 2-tHD + y7i 10 

3- (4-th t n^>7xzw yptft> 

tt. 3- (2-tFD^/7x-M ypet>8, 

2, 5-ytHD*y7xZJl/M 4 3, 4-ytFD 

*^^x-;nfit, i, 2-7xzi/>rs®; i, 3 
- ^xxui/xftK* i f 4 -7 xxi^xg^ i, 

2-7x-l/>yt*y-»S, 1, 4 -^xXUVy? 
^P/OI, §£,ft»K, -ttU^;i/gL 4, 4-t'X 
(4 ' - h HD + y7x-W 4 - t e r t - 

^h*y7x«m 4-.(4-tFDty7xZ 
Jk) SSSL 3, 4-ybh'D^y7>fJH, 4 - k F ^ 

4, 4-fX (4'--tHD*3/7t-JM 

« + ©B»» 1 0 0M»fcaUT0-'2 oits. » 

[0 17 3] *^B^07J^- JU>>7\/;*^>£}fc^ 
'4»tLTffl^5l/y7httfitl:lt 3513 (F) :P 
EDftjett<0fcfi6<0*»ttfb^«l* (G) : *r»KS§2« 

[0 17 4] (F) riE»<0*Sttfb^«tt, 7tl£fS£#j 
tett^ttft^tt^E^lCckO: M^T^icoJfi 

[0 1 7 5] COiJMlttfcftKifcbTtt, Sg- 40 
SgXffi, SgH$<7)JIgJ»^7^>gL 7gJ*7^>g|, 

kKP + ">StWtWS*<k§ft, k Hn*y7xz 

7 5: FSWM*/ -f ^ PR*flc*«(i»f6ft« t 
[0 17 6] #H*»k:tt % *-«OJB«!rSII7 5>aii:L 
T. T>^:-7, *^7^>, X^JU7^ >, n - ^ 

d^7 = >, -fvype^j^x n -y^;u7^ 

X ^V^J^X sec-^7^X ter 50 
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t ~*J^)V7 5 X ^>^)VT 5 >, ter 

7 5 >> ->^a^>^;i/7^>, A+y^7 5 >, x£ 

D^\^f>;U7^>, ^\7 p ^;i/7^>, *z^)VT^ >, 

J-)VT^ >, jyJl/7^X Ffx^7-X -fe^ 
7^>. *^U>>?7*>, Ifl//y7^ X ^ h ^ 

ix > * > ^ 5 >**<ms s n, ■« — somiftK 7 5 

-7pfcfJU7==X y-fyynK*75>, 3>-n-:/ 
3^7^ X y-fV7 / ^7^>> y-s ec-^ 
75X y^>^;U7^X yy^D^>fJb7$ X 
y^yil/7>>, s;2/« .D^yJ|.7$ >> v^y^ 
Jl"7S X yt^^7^X yy-Jl/7^X fy^x 
)VT 5 X v Kr^7 5 X ix-fc^UT^ X N, N 
-^^f;Wfl/>s;75 X N, N- y^^X^U 
>v75X N, N-fy^^;i/7- h^X^U>^>^^ 

* 5^1/7 F UX^7$>, hU-n-yaeJl/ 

7^X MJ-f V^DfcMW7 5X h U -n -y^-^7 
5 X MJ < V7*f^7= X h'J-sec-^W 
S X h'J^>f^75X hU^^P^>>^7$ 
X KUA*y;i/7$>, h 'J y'y* D^y^7 5 X 
h U ^y^Jl/7^ X h'Jt^^75>, Mjy 
7 5 X F 'Jf/H>>, MJHfy^7^X H'J 
-tr^;U7 5 X N, N, N * , N* -fh^f^^f 
l^>y7$X N, N, N ' , N ' -7=- F^y^JI/X^ 
U>^7 5 X N, N, N ' , N 1 -rh7^Wh 

[0 17 7] ««T5>*chbTtt. MA If* V 

^^^x>;U7 p pe;i/7^ >> ^ 

>>?;i/7^>, 7x^>fJk7^>, ^O^JUiy^^^T 
5>#*t««sn*. ^S^7^>^S^1t^^7^> 
i^ftWtlTH 7-'J>SS«* 7XU 
>, N-^^7-U>, N-XfJl/7z'J>, N-y 
Phf;U7X«J>, N, N-y^^7-'JX 2-^^ 
;U7XU 3-^f^7-U X 4-/W7-U 
>, x?Jl/7-'JX yntf;U7xU>, hU^^;U7 
-'JX 2-zhD7-'JX 3--NP7-UX 4 
-X hD7X'J >, 2, 4~yXhP7X'J>, 2, 6 
-yXhP7X'JX 3, 5-yZhP7-U>> N, 
N-y^f^K;Ky>® , *J 7 x x;U ( p - h U 
;W 7^>, ^^y7xx;l^7^>, h 'J7X-J1/7 

lry$vy. \*u-Mtm& (MX. If. tfp-;k 2H 
-tfp-;u, 1 -^^jutf d— 2, 4 -^pc^^tf 
p— ju. 2, 5 ->?^^;utf p— N-^^JUep — 
*») . (0ij^tf, **»*/-ik 

-fv ;mm , 7T*/-)Wi&» (MA if, 5^ 
7 7-;k <vf7 7-;n) , < ^ ?"j-)\,mmw 

(MA If, <$y7-;k 4-/fM^^/-Jk 4 
-/f^-2-7x-H^7-JHf) % fcf^y-;u 
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o'JX 2-*9MU- 1 -fcfD'J >H) , en Uy>IS 

>> HJX^fcfU 7i-JKfJyX 3-7? 1 

JK-2 -7i-^e'JyX 4 - t e r t - 7^;HfU i0 
-J>. y7x-^e'JyX ^>v^eu 7 

i -^^;Ut- 2 -t? y k>, 4-tP'jyvt:'jy>, 
i -^^;i/-4-7x-^tr 'jy>, 2- ( i -x^;u 
-?u\±)\,) eu 7^ye'jy>, ^73^75 7 

bT7^>RW#, fc?^7U>iJS3Jft, K7!/'JS;>M 

ft, e<*u e^s>>sssft, ^e;!/*»j> 

ffUlft. <>K-;H$*fft, -f V-f >H-*W#, 1 

jmh) . < 7*7 u >Hjfigft, -»yij>si«ft\ +^ 
vu>it^ft, */*-y-u >«w#, 7^7^>»w 

x 4- ^ 1, 1 0-7xt>hDU>ii^ 

75rx>Ragft, 77;y>m ^7x>ijfigft, 
^7yy>sm £ 7 ^;i4£3lft, *u 

[o 17 8] in, *;p#t'>«stn4S*ffc&» so 
t. nn 7 57*1*8; -f >K-Jkb;M* 

>, 7;i/^x>. 7x^7*>8; if)V&*>&. w 

D-Tf>>, *^:*->, 7xZJ!/77->, X 

>, U> ? >, 3-75/t!7y>-2-*M>8, 7 

$SS*ffc'&ttiLT, 3-lfUy>XW>l, p-N 
;px>xW>|[eUy-«i;AW|^$^ t Fp + 

tt, 2-tHD + ye'JyX 757^U7-;k 2, 
4- + /U >>>:*-;k 3 — f > K-;i7*7-;i/fc: K 
U— K tyx^y-jl/7^ >, yx^/-jl,75>, 
MJX^y-JU75>\ N-X^;Uf/X^ 7— 5 
>. N, N-yXfjH^;Hl/7 = >, hU-Y 7 7" a 
/17-JP75X 2, 2* -<5/yX^/-;k 2- 
7^;x^;-jk 3-757- 1 -yn/ty-jk 4 
-75 7-1 -7^7— Jk 4- (2-bHP + yX5 1 
^ji^ux 2- (2-bHp + yxfjw tfgy 50 
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X 1- (2-tKPtS/IfJW tf^^^>, 1- 
[2- + X5P;H e^7y 

>. e^'Jy>x^/-;k 1- (2 - h h'P + yXf 
;W IfP'JyX 1- (2 - t Fa + S'X^JW -2- 
tf a U ~>V 3 -tT^'JvV- 1, 2 -y.P/1>>?^ 
— Jk 3-hfDUx7-l, 2 -yn/t>^- ;k 8 
-hKP + yapiJ^>, 3 - £7 < 3* £ ij >V -;k 3 
- ho/17-;k 1 2 - tf □ U >>>X5>7- 

;k l -7yUy>X^y-Jk N — (2-t KP + y 
X^JI/) 7^M5 h\ N- (2-kHP + yX^) 

til *JI/A75h\ N-^?J|/*JPA7 5h\ N, N 
-y/fJ^JK7S K 7*teh7 5 h\ N-7^;U7 
*feh75H\ N, N->?7^;U7-tr h75 h\ 7*D tf^* 
> 7 5 h\ ^>X7 5F^WS$n5. -f5Kgf3lft 
£ Lift 7^JK 5 K, It ^ 5>>-T 5 K> VH 5 K 

[0 17 9] Mlc, dot Ka^^S*Wr-5^*<b 
^h-KP* S/JPS <£>— « * £ u te^ffi £ * ^;us 
x^;i/S, * MrS'X^a; ^h + yx-h + y^^ 

7-fe^;i/S, x h*$/xy;i,a^T»*Ufcfb^ft 
^*tnf x^y-;i/75 >> yx^/-^7 5X 
hux^y -;i/75 ><E>7? 1 ;ust&ft/ : 7-t:^;ug& 
ft, ^ h^^^^^asift, xh+yx b*i'*^)vm 

h^yxfil.) 7 5>, N'JX (2-xh + yxf;W 
75 h'JX (2 -7-tr h=£>-x^) 75 >; h U 
x {2- (/h+y/h^y) x^;u} 7 5>, hUx 
{2- Uh + yxh + y) X^;UJ 7 5>, hUX 
[2- { (2-/htyxh + y) 7K^^} x^;H 
7 5>, MJ X {2- (2-^h^yih + y) x^ 
;U} 75>, KUX (2-'(l-^h*yXh + y) x 

75>, h'JX { 2 - (1 -xh^yxh + y) 
X^;U} 75>, hUX {2- (1-Xh + y^P** 
^) X5P;i/} 7 5>, hUX [2- { (2-tFP + y 
Xhty) ih + y) x^;U] 7 5>A«*Jf6ns. 

[0180] a*, ^Sttft^^/ti, ia*#iftTx»4 

tt, U-^X N*f»*(OH^» 1 0 OSaSBI-^^TO- 
2tM, *C0. 0 1-lIi»Sfi§l/tfeO*«» 

[0 18 1] (G) *»T*6#iS»t*0Hi:LT 
tt, «pir|R*an*fe<3!>Ttta:l^ ^ft^fc^x7- 
^U7-;k jl"rZl—)V. \s*J)V*s 7 — Jk t?D# 
a— 7PPy'UyX t:X (4 - t FP + y7xX 
JU) 7^>, 2, 2-t*X (4* -hFD + y7i- 
;U) yp/O, h'X (4-LFP + y7xX^) XJU* 
>, 1, 1, 1-hUX (4' -kFP + y7xXiW 
X^> % 1, 1, 2-MJX (4* - h FP + y7xX 
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M X*>, tFD + y^>77x/X 4-tHa + 

is7*-)im&* 3 - 1 ^u^^ykiLjimms 2 - 1 

K U^-i/y xZUHftiSL 3- (4-kFD + y7iZ 
;W ynfcf^>K. 3- (2-hFD + y7x-jW y 
pW>S, 2, 5-ytFDt/7xzm 3, 
4-ytHD^y7x-JHtS, 1, 2-:7x-U>- 
1, 3 -y >~Wf&, 1, 4 -^ai- U> 

1, 2 -7 jL-U>zS**i/nffim, 1, 4- 

7xzu>yyD/^>s, ^ms^, -tHj^ug^ 4, 

4-h'X (4' -hHP*y7x-JI/) 4-1 
er l-^h + y7x^K, 4- (4-tKP + y 
^x-JW gggL 3, 4 -i/tFu*ris-?>^)\,m.. 4 

4, 4-ex (4' - t Kn^^^x-Jl/) $¥1K 
7WilT&£* cn^H*$fi^^mi2aJ^±(7)ffi^ii: 

[0 18 2] ^BJOX^x;!,^^*^^^ 

mtLxi,*. i/yx i o ommwiztt 

LT5 MSSBJ^T, $r£L< tel SSSS^TT^^,, ^ 

[0 18 3] Sfc, «B^XW^y7V/^>^ 

[0 18 4] *SI^tt»JO0iJ<i:LT«. 4#tcPg££n£ 
&cD-ctefc(,^\ #U ^:>x^u>^ry UJUx-^ 

->x^u>ir^;l/X-^jU, tfU^v'X^u^U-i' 
>x-7 L ;U^O^U t+yXf 1/>7JI'+;L'X- t-ju 
§1, # 'J y xf 1/ >^^7 fjl/7 x / - Jl/X-fik 
^ U * * > x r v > y x ) 1/ 7 x y — ; v x — ^ j u # o # i j 
^xx^u>7;i^JU7U;yx-7-;Hg, 

Xfl/y^Ut+y7 P Pt:L/>yD 7^n*U7-i, 

xxfm ^U^^v'X^u>vj!/t*^>^y 
— K ^U^-^riyx^ 1 i/>yjkt'^ >^y/^;i/^^— 
K ^U^+5yx^!/>y;i,t*^>^y Xf7I/- K 
^U^-+'>X^U>V;Hf^> hU^UX- K tfU;* 

yxf i/>yji/h^»iMxxf;^yxt>^i 

ffiteapk I7hy^EF30 1, EF 3 0 3, EF35 
2 (h-H7'D^7) , ytf^y^F 1 7 1, F 
17 2, F 1 7 3 (±B*1>*it¥J:M) % 7U=y- 
HFC 4 3 0, FC43 1 (ttSX'J-XA) , 
#- FAG 7 l 0 , It- 7D/S-381, S-38 
2, SC101, SCI 02, SC103, SC10 
4, SC105, SC106. KH-10, KH-2 
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0, KH-30, KH-40, U*— 7 w J — )VE 10 0 
4 (Jfiflm #0»*^^®f§f±SH, tM;yP^ 
>3t?U7-KP3 4 1, X- 7 0 - 0 9 2, X- 7 0 - 

093 mmit^xm) * TW)vm.%, xittft/v 

JPi$*'J7P-No. 7 5, No. 9 5 (^ttftMl 
fb^XH) ^frfen, *TfcFC4 3 0, -y—7n> 
S-381, y-JUE 1 0 0 4^ffiBTfeS. 

10 [0 18 5] *5ZW<»7,)V*-)Vi>T*J 

£LTte, l/y^ Ftffla««tOH«» 1 0 Of m 
f3*fUT2Sfi|ISJWT, ffSKttllMKTtft 

[0 18 6] **eBOXJl/*-^^7!/^^>«: 

[0 18 7] ftttftHCtt, ^>9U>. <>x>, ^7 
*U->> 7XI/X ^l/>, t'7x-UX <>y 
50 ii>, 7)U*U>, 7itl/X 7xt>hUX 7> 
h^-t>, 7 )V^ry>7 L >, 7ir7xt>h'Jl/>, 7 
t7>h'Jl/>, hU7xXl/X hfl/>, ^7 Uir >, 
3hX^U>, 7°l/i'7r>, tf-tr ^'J k>, 
y x >, ^>^-fc>, A>77xt> hl/>, 7> h ^ 
^y>, 7>Kn>, ^>X7>hPy, 2, 
h + ^>^-7^ |y>, 2 -X^-JU- 9, 1 0-.y/h + y 
7>h-tr^>, 9, 1 0 ^)V7> hy±L>. 9- 
Xh + y7>h7t>, 1, 2--f7b*rJ>. 9-7 

TiB-fis^: (di), (D2) m<offi&&m 
30 mt^mmmw. t**v>t>-9—*>. ^t>v 
i^^>v^^7^ >m<D&&mmmmm#. 2, 

3, 4 - MJ h h'P + y^> 4 /7xy>, 2, 3, 4, 
4* -fh7tFP + M>77x;>, 2, 4-i/t 
KD^y^>77xy>, 3, 5-ytHP + y^>y 
^xy>, 4, 4' -ytFP + y^>77x/X 

4, 4 f -b'X (^^^JW7 = y) ^>77x/>fO 

^>77x;>Si», x^x7ju^, ^y^;ux^x 

7l/-h«OX*X7;HWI*#, t*X (4-th'P^ 
y7xz« x;i/^^^> h\ tfX (4 - t e r t --7b 
40 *i/7?L~M X;k^+^>h\ t*X (4 - t e r t - ^ 

h^v-^;u^xju^-+'>^xx;i/) x;i/^+f>h\ ex 
[4- (l-xh + yxh^y) y xx;u] x;Ut|n^5> 
K«©^7U-;UXJU**^F»HH*:. ex (4-tF 
Dt'>7i-W X;W^>, ex (4-lerl - ^ h 
^fy^xxjU) x;i/^>, t'X (4-ler l-^h + 

yijjWxmy7xz« x;i/*>, ex [4- 
(l-xhtyxh + y) 7xxjh x;u^>, ex 

[4- (l-Xh + yyDJt?+y) 7xUH X;U*> 
5^ K, ±7 >*J7*J h\ 7>h^^y >^7> ? K\ 
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y7^7)l/tl/>, y77fh7DX z/7*/yjLj-> 
it K - 5 -7s)lfr>1&2 D U K£ 2, 3, 4 - MJ fc H 

p + M>77iy >£cQ3^t> l < teSB#xx^;Hfc 

t7h^/>-l, 2-y7vH-4-XW> 
B*P»JHt2 1 4, 4' - ; h'J tHD^>/7x 

er 9-7>h7t>M#/|ler t* 



75 



*-7^;k 9 -7>h7t>jJ)U#>M t e r t h 
*$/*^;k 9-7>h7i!>AW>Sier t -X 
h + ^X^Jk 9-7>h7t>*^>K2 - t e r 
t -7h5t KDtf^rjk 9 -7> h^-fe>^;i/^> 
82-t e r I -T-h^b K P 7 ^x;i^?£s§nf Z> d <h 

[0 18 8] 
Mb 5 0 ] 



(R 62 )e 




< (R63)Q 
1 [(R 64 )jCOOR 6B ] H 



(Dl) 



(R 62 ) E 



(R B, ) F 




. (D2) 



J-[(R 84 ) J COOR es | H 



L < tt#Hft<B 2 flBOT)|ga*]K^b*3RS. SfmH^^ 

6S te±f2£|5U«<E>®^S£g-T:;&5. JttO'XIilT* 50 
5. E. Fi G(i^nftlOIttl~9fflIS, Hlil 
~1 0 <£>IE<£>Hf!tT, *OE + F + G + H^l 0 £r&£ 
) '•■ • 

[0 18 9] ±ffiSSn«®JR??l(OIE^Stt. : <*-.X»IB 

i o oii«cMbTo~i omsb. e to* £ F*L<ti 
o. s-iosags. Mtc»*u<«i ~5sas?t?* 

[0 19 0]."#§89l©— *a (1) TSESft-STJU*^ 

[0 19 1] *«tsISS®itffl<OSffi (Si, Si o 2 , 
SiN. SiON, TiN, WS i, BPSG, SO 
G, Gmfcfit&5±mm) ±f;:xfcf>=i- K o-;pn- 
K 7D-3-K =r4 y -fu- K X^V-n-K" 

0. 1~2. 0 u mtteZ>£z>\zmifiL. *7h7U- 
h±T60~l 50t. 1~10#Pb1. $?£L<te80 
~120t, l~5^7"'J^-i't5. *n 50 



git. ->>^d hD>«»ai«cif*>6atfn*>ie«.: 

U< f±3 0 0 n mUT<Dm?e&i&T'3&)£-r2>n$>-> 

OraJ / c m 2 fig, U <ttl0~100mJ/c 

7l/-h±f60^150t, l~5»IBI. i7-*L<a 
8 0~12 0*C. l-SM^hii'X^-yt^- 

2 (PEB) -r-5. 

[0 19 2] MtC 0. l~5%,£P£L<te2~3% 
f h7/f ;P7>t^^Ak Ko + ->H (TMAH) « 
<DT)VJi U*Si£<Z>gi{§lti££fflH. 0. 1-3^. $? 
£L<te0. 5'~2»ra. SiS (d i p) S, 7H'^ 

(Duddl e) (spray) f£3?GD# 

Sffl*tfc 2 5 4 ~ 1 4 6 n m©ilM^- fttfFtk. 'X 
&. i4->7-i/- tf-. y>i'DhD>Mi 

[0 19 3] 

[*iM]' HT. £J5£#J£^U *^B^^^^et,tcUiB3 

ft*. ##^l<fcbT{t^^^I>U->*X htm© 

[Oi'94] [£-fi£{*ll] k*X (4-tHDt->7i^ 

4-tFDt-/ft7i/-JH26g (1. 0*^) 
iiTKmit^ r- 'J 0 g (1. OtJK Srl^y-JP 
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5 0 0 gKStfStf, 6 OtfcUDfiUfc. *«fttf-MJ 
V2±<Dmm&&mLtz'&. y^PD^>60g (0. 

7=em zmyistzo *<;wut6 0-7 cctcjna 

U 3B»|HI»**fTV^ ft&Vt* 7*5 0 0 g£»P;t, v 

^□□W>3 o o B-vttmmfc&-Ei»o&i,1t. »■ 

to 19 5] [€N5fcM2] ex (4 -*5HI/x;u*-;u 

&f&m 1 coex (4-tFn^7iZJl/ft) 
ffififS£^2 3g (0. ltJP) ^7th>2 0 0 g« 
»U Si^'J^A3 5g (0. 2 5^W <h;<*>X 
M-MP«JF2 8g (0. 2 4^) 7 0 

ro;*<;w\*x±-cii»££-£\ 4WFPfl©«ij5S&*fTofc. 

MtC<Z)Ji«t|[*7-fe h>5 0 
W^y^DD^>l 5 0 g'fc:SS«p$1i\ 7K 1 0 0 

[0 19 6] [^^0»I3] ex U-^^x^*-^ 

^^{^J 2 <a ex ( 4 - ^ ^jux ;i/7jx- ;i/^+->7 x -;u 
coffin 3 8 g (0.0 9 7^e;i/) £x 

^y-;u7 o o g&tfitils o g£i*ft (#») s-e, 
(o. oitw siDAT*-r;^UT6 or^jtaiau 

fco 3 5 KiBffi{fc;***4 9 g (0. 5^;U) ^70t 

*3 0 0 gt»U BW«f*#&. iRS4 0g(iR^ 
83%)., 

[0 19 7] l&rfLM4] ex (4-;*^;ux;u*-;u 

&fiKM3ot*x (4-^^;ux;i/^~;i/^-^'>-7xzijU 
x;U*~;W *^>9. 7g (0. 0 2tW ^y^D 
a**>9 7 g S'l&MLfcp- h;i/X 

>X;U^-;UTi^ K 4. 6 g (0. 0 3^;U) 

£fiT«#Lfca*S, DBU (1, 8->*71ffc:~> 
[5. 4. 0] ~7-^>xil» 5. 9g (0. 
0 3t^) £Jjn*_, SttWzO. 2N&&*?§f£l5 0 
g£ftlATE«»ifcUjfc. W«B£#i£«, . SEKWSJI 
^*100g ^ffl^LL *r«B£fifl&U 
nfcMl4g$yiJ^yW7A^P7h (*tB» : 
y^a^» £TttB£fr». WStifcttttttfc's 

**>4 o g*AnTtt«fb*ff^, tta&cXMEtett 

*frofc. «t* 3. Og (JR^2 9%) 0 

[0 19 8] sen/tfx (4 -*^;uxju*~ju:t^ 



7£ 



10 



20 



30 



40 



9 V)V (NMR) , mftWWTsI? ( I R) , tc^ 

( 1 H — NMR : CDC 1 3 ) 

lit 5 1 ] 
u Hb He 

H-C-S0 2 -0— ^ >— S0 2 -C-S0 2 



H H 



-0-S0 2 -CH 3 



(1) Ha 3. 

(2) Hb 7. 

(3) He 8. 
(IR: cm 1 ) 

0 7, 1 3 7 1, 
5 1, 1 0 8 3, 



26- 

4 9 — 7. 

7 0-8. 
2 117, 
1 3 5 3, 



-mm 



52 n; 
1 0 

1 5 8 9, 
1 2 0 5, 



6H 
m 4H 
t* 4H 
1 4 8 6, 
118 4, 



1 4 
1 1 



9 7 7, 8 7 5, 



50 



8 5 2 

(7C*»#H1Ci5HmN2 0io Sa : %) 
Slfeffl C3 5. 3 H2. 8 N5. 5 
C35. 1 H2. 9 N5. 4 
[0 1 9 9] l&f&mS] ex (4- (4 

xz;^;W-j^+y) 7iz;vft) 
*J*«l.©fcfX (4-.tHo + y7xZ^.t) 
&*#iS#>2 3g (0. l^JP) $rh7tFD77>l 
0 0 gl:S*U TKS^fb^ h'J «i7A8. 8g(0. 22 

t*4 0gttA, *»jn?»ajLfc. p- 

I>7W-J^P'JH4 2g (0. 2 2^;!/) £10 

/^>200g$JM> COtii4*10 0gTft» 
^7A^D7hT'ggU IW»*»fc. iR136g 

mm 6 3 %) o 

[0 2 0 0] [^f£fi*J6] ex (4- (4' -^fJ!/7 

x-;!/x;1/3}n-;|/^+^» 7i^xW-jw 
^J5^ex (4- (4' -^n^x-^xju*- 

7iZMt) *$>7. 8g (0. 0 14 
^JU) t*>yXf>»thU'>A2*ft«0. 5g 
(0.,0 0 15€JW $X^7-jH2 0gtfti2 0 
gfc#»S-ti\ iMUT6 OICJCSnfiLfc. 3 5% 
iBK<fc**#17g (0. 17^10 £ 7 0 
H»*-CWTU 3E^6 0 < C"C3WflBJRjBjc«ff-3fc. A 

2 0gt^ta.:chf:cl:0aWMffc„ JR18. 2 
g (JR^9 5%) . 

[020 1] [£/£#j7] ex (4- (4' -*^;u:7 
x-;ux;u^-;p^-^i» 7x-;kj^zw >?7V 

&!&m6 <z>ex (4- (4 f -/^ju^x-;ux;u^x 

)V*lcis) 7x-JM;^-W *?>7. 2g (0. 
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0 1 1 =EM ^y^OP^>155 glzftmz-ttfzo 
S'I&rBS! Ltz p - h)VX.>7,)V*s~)\,7i? F 2. 6 g 
(0. 0 1 7^)U) ^ttlAfeo £HT«#L&a*&, D 
BU2. 7g (0. OUtA) SrSPA, 5#&tC0. 
2NM*M1 0 OgSMTS«ffJhUfc. .t«l 

Ii:f «i«7k i o o g *ffliiTtt#Lfc. 
^, »6ftfc»««k:'\=lr-3->4 o gtxnxilJIfls* 

2. 1 g (iK^2 8%) o 
[0 2 0 2]ft6nfcW (ex (4- (4' 

V**><D&mm.#k&X'<9 (NMR) #^V©iR 
Xflirbjy (I R) . 7c*»W<o»**KTfc:«-r. 

( 1 H-NMR : CDC la) ■ 
Mb 5 2 ] • 



Hb He 




N 7 



so 2 -6 — — so 2 -c-so 2 — 



H H 



CH, 



-so 5 



( 1 ) H a 2.47 6 H 

(2) Hb 7. 19-7. 23 — M« 4 H 

(3) He 7. 73-7. 76 —fiJg 4H 

(4) Hd 7. 35-7. 38 rig 4H 

(5) He 7. 93 — 7. 96 Zlglg 4 H 30 
(IR:cnr') 2 1 0 8, 2 1.0 6, 1 5 8 6, 1 4 

8 7, 1 3 7 7, 1 3 7 5, 1 3 6 1, 1 2 9 6, 1 2 
03,. 1176, 1151, 1091, 1083, 10 
1 6,9 9 1, 8 6 4 
(7C*»«r«C27H22N20ioS.i : %) 

C4 8. 9 H 3. 4 N4. 2 

C48. 8 H3. 5 N4. 0 

[0203] [^£&0tj8] ex (4- (n-y^;ux;u 

^Mioex (4-.hHD + ->7x-Wt) 

&*S8!%*:flH>, ^^>x;u^-;u^d u F<aft*>ok: 
n - >x;i/*-;i/^ p u f ir^et^»4-&*« 

2, 3, 4tH*fcdrt*:fTt>fc. 
[0 2 0 4] [£/&0tJ9] ex (4- (^>if>X;l/7^ 

o^CT 1 coex (4-hHP + y7xrj^t) ;*3>> 

aaSMSi&ffl^, p - h;i/x>x;U/fx^;u^ p »j Fcoft 
^otc^>-t*>xji/^-;i/^ p ij HSffli^a^ttft* 

CT5, 6, 7tH«fc^rt*fT^fc. 50 



[0 2 0 5] [&j£W 1 0] isZu^zsJU^* (4- 

4-hFDtm7i;-JH2. 6g (0. 1^6 
)V) tfcmt-r hU«>A4. 0g (0. l^EJW 

y-jui o o gfc$HftSii\ 7 otJcjpiauTftws-fr 
fco cojg®{c5fe^ia«o^tt (*im^2, 35 

4, 2 3 0^) ty^PMt>^;i/c*;^7^ 

*v-JUX;P:7^ F 1 6. 5g (0. l-tiW.SiTL. 
Xfc7 0 < C-C4RfHII«,«t1?ofc. 1»J*»7eWMilU 
*5 0 g£jjPA, COi£il£K;xy*PP;<^>l 00g?: 
ffl UTtt ffl»f^ Sr-HIfT t> feo £«JES*g ITS 

W(£fi«S4&2 £ g£<f£o "'cnK±'cD«iR«*r» * 

[0 2 0 6] [-&'*« 1 1] S/'^n's+S';^* (4- 

^JlO0y^D^ym (4-tHP + $/7x 
-Jl/^*) ^^>a»8«2 6.gS7t h>3 0 0 gl: 
»#U U £A 2 1 g (0. 1 b^M 

^)V*~)V9 P U F 1 3 g ( 0 . 11 *z)V) ^JPXT^- 

-r jwut 7 0 Kings u jEJcjBriE* 4WpPflff ^ fco 

&fifc»7»&«*B£atiBU MK: 7 -te h> 

5 0gt«t»ifc. i»«^»*€:»ii»«L, 

^DD^>3 0 p gTi§«U *5 0gTft#l/fc. 
S£W«B£flaj£St8U S««)iittt»*3 0gSfc. 

[0 2 0 7] [^J5E0U 1 2] S/^p^\^5>JI/X;U/Jnx;U 

(4 -^^>x;u^^;w^-4 i f>^x.x;i/x^^xju) ^ 

^i*0y 1 1 <D5>^ p^\^5>;i/^^- (4-^^>x;i/^x 
M+y7iZW) >*>Ofi»»«i3 0gSx^ 
y"-A2 0 0 gtBi2 0gl:»«St, ^>^x^> 
8th'J'5A2*a«3. 5g (0. OltJW.SM 
feo £<&BSK£ 7 orfcttlflU 3 5 6 
8g (0. 7 ^E;W £ 7 5X:&m7Ltfi^& olZffiTl, 

*K*3 3 g OR?* 8 3%) o 

[0208] r&j5fc0oi3] p^+f>;ux;i/7txx;u 
( 4 - ^ ^ >XMUI/t^y 7 x - Jl/X J^UH 

^JEfEWI 1 2<Dz/>7 Us\*ris)\,7.)V*-)V (4-*^>X 
J^-Jl/^-^y7xZj^J^-JW ^>10g 

(0. 0 2 5^^) $:y^DP/^>15 0gl:»a$ 
it, p-h^X>XW-^7yK4. 6g (0. 03 
=£M £S0A£ o *ftTil*l^^DBU4. 9g 

(0. 0 2 5^) $:SPA, 10MII0. 2m^mm 
*»ttft 1 0 0 gfccfcOKJfifflkSrffofc. *T«@£# 

jsicwtSB** 1 0 0 g zm^Tm&Lfro 
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s*ifctt«WK:'virij->2 o g&Atixisflfksfi 1 ^, 
atiaacx«jBEK**fTofc. «itee« : **4. o g 

OR* 3 8 %) o 

[0 2 0 9] f#^>tl^:f>^n/\+->;|/X;i//jN-;i, (4 - 

*><0««»#i»;*'** h;i/ (NMR) . ^(KiRX^ 

( 1 H — NMR : CDGh/ppm) 
[ft5 3] 

Hb He M 



H-C- 
I 

H 



so r o 




(1) Ha 3.2 6 — SJB 6H 

(2) Hb 7. 4 9-7. 5 2 xa*g 4H 

(3) He 8. 70 — 8. 10 ~mm 4H 

(4) Hd 3. 40-3. 5 1 &mm 1H 

(5) He 1 . 12 — 2. 23 1 0 H 
(I R : cm 1 ) 2109, 2106, 1585, 14 

87, 1376, 1375, 1 3 60, 1296, 12 
03, 1177, 1 1 5 3, 1 0 9 1, 1084, 10 
16,991,864 

(5c*»«t«CmHi«NiOt S 3 : %) 
mW*m C39.8 H4.3 N6.6 
C 3 9 . 6 H 4 . 5 N6. 4 

[0 2 10] 14] (4-**>XJU*-;M- 

4*il:«6fK*HlSrt«!ll0, 11, 12, 13d: 
l^^^s^^rff^K iWo (4-^^>x;i^^-;u^^ 

->7H )V7,)V^-)l) *f )V) i?7V*#>& 

[0 2 11] RT, ##MtLTI/^Ml 

^^S^tk-T. « 1 - 3 fC^t HB L 

a^&A :#ijp»t KD*yXf I/>W*8S^ 1 - 
x h + ^x^JI/g l 5^E;i/%, t e r l -^h + y^jji/ 

2,0 0 0<£>S£# o 

a^ffcB :*'Jp-t Hn*x7fl/>©*BiS 1 - 
x h + yxf;Hl 0^;U%, t e r t -rfY*i/ti)\, 

1.0 0 0<DS£fr o 



B^ftC :#'Jp-t HDt>'Xfl/>a)*»«S 1 - 
X h^f>x^JUg 1 5 ^E;U%, t e r L -7h*i/Jl)V 

1,00 Oc^S'&^o 

M&ftD :#Up-t KP + yXf 1/>W*8S$ 1 - 
x h*'>xf;pS2 5€;i/%ffi8L, Mlc l, 

^>y^-;i/yt'-^X-f^3^;l,%^lfe, a 

S¥^#^M 1 3, 0 0 0 rol^ft. 

a^<*E :*Up-t Kn + v'X^U 4 1 - 

io xh+yx^H3 o^i/%§iLfc, mm^ftTm 

1 2,0 0 0Ol&* o 

S^^F : 3piJ p -h Kp^X^UXBtKKS* 1 - 
xS + yXfJH 1 0^e;U%, tert-^h^/^^ 
#r;«io^^«»u IH-i, 2-7 p a/^> 
yt-^yex^x-f^TSW^l/:, fiS^F 

fi^^G : *'Jp-t KD + yXf l/>C0*S«* 1 - 
X h=^>x^£ 1 5^/u%, t e r t - 7h + y^^ 

#-;u*.i.o ^;uxt*^««u. 3Sfc i , 2 -Vn/t> 
^^--jus? ex^x-f^Vs^j^^istfc, a*- 7 ! 1 

^fll 3, 0 0 0©16ft. 

M^r^H : p - t HD^y^fl/yt 1 - x l^yy^7 

(^E;Ht) ^7 0": 3 0, StlS*¥^^^S 1 1. 0 
0 0(Di^ o 

16*1 : P - t HP*yXf !/><!: 1 - X h + yy^ 

(^Ult) #6 5:3 5, SElcM*^^* 1 4, 0 
0 0 «1^^ 0 

S%^lras^F^^fii 2, 0"0 0©I&#. 
MtifcK : p-tHD + yXfl/>tl -X h*v">^ 

(^JUJt) #7 0 : 3 0, IHp-tHD=t 1 yXfl/> 

o7xy-jnt*si*i, 2 -■/□/oyt-;k> , e 
-^x-f^t2t;^*aLft 1 ilf^fll 
3, OOOGDa^ffc* 

a-g-^L : p - b Hn^^>X5 1 ly>, l-xh*yy^ 
P^>fJM^^'Jl/-h, p-ler t-yh + yX 

49 ^ly>(7)Xi#'J -?-T\ -eofflfiEJt (^E;Ht) #6 0 : 

30:10, Mfcaa^^^^a 12, 00 ocoi§ 

i^*M: p-hh'D + yXfl/X 1-Xh + yy^ 
D^/fjM^^Jl^-h, p-ter l-^hty^ 
^z^t^yX5 L l/>03#U7-f, ^tf>fflf£it 
(^EJUt) ^7 0:2 0:1 0, ICp-t h'D + yX 
^U>0^xy-;Ht7K^S^ 1, 2-7 i DA>yt- 
^'yt'-il/X-f^Tl^WStSUc, aS¥i^»^ 
Si 2, 0 0 0(7)a^*o 

50 M£#N : *U p- t KPtx7fl/>0)*Mt7-fe 
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PAG1 : t'X (4- )\,7s)\,ft~ J^^rz^y jr" )\, 
PAG 2 : fc'X (4 — (n - y^UX^Tfcx 



£4 



PAG 3 : p - Hl/X>x;i/*>^ (4- t e 

h + *>7xZJ|/) y7xZJ|/7W.Z«)A [ 

PAG4 : 1.0.-*>77— *^*>* (4- t e r t 

PAG 5 : hfX (t e r t-yfJ^M-JW ^7 7 

PAG 6 :'tfX (x^DAf^x;!/*-^) ^TV* 

^> ' ..... . . 

P A G 7 : fc: X ( 4 — - (-1 ■■ -xh + y-lh + y) 7 
xx;WXjl/*x;U) i?7*/*?> 

P A G 8 :y^D 'V* xJUXJl^ ~ )V- !7 i ~ JVvUV* 

PAG 9 : b*X .(2,7 4 -y^^7x->XJ^Z 
;U) y7^^> - ^ - - 

mmn\A 1, 3, -5, -7 —rh?* k*->*3\m^u 

JgflPlfiifcSBA : fcfX (4- (2* -7h7tKPt:7- 
;Wy) 7x-W ^3?> . ... ... 

**ttft*«B:>UX (2-* h + v'.X^JM 7^> 
A : 4, 4 — h?X (4* -t FD + y7x 

$«8? 

*TttBfett«ttB : tfUgMM* ; 
#^f£44#jA : FC-4 3 0 3 M*t») 

#®^tt^lB : it-^D>S - 3 8 1 (Mffi^ttS!) 
S^ttftJRSlA : 9, 1 0 - ^*3MP7> h^ir> 

h 

[0 2 12] {#e»n^l/yXhtffi^0. 2/zm(Df7 
D>87>fW-t«aLft«, :01/yXh^y'J 
a->^iA-J:^e>3-T>f>yU 0. 6 Mm 
£&4TUfc. C^y'jD-y^xA-^10 0 

h^U- ht9 0»BB^-i7 Lfco ISfCl, 
y-7U-1f-Xf7A- (xn>4±, NSR 2 0 0 5 E 
XNA=0. 5) £ffl^T»7fcU 110tt?9 0»H 
/7 (PEB: pos lexposure bak 
e) £JSU 2. 3 8 % 005^ h 7 * ?)V7 > : E — O A h 



(m^mmm 3, tt®wi-4). &u<tt*#s! 
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